EXPLANATION  OP  FEONTISPIECE. 


Fig.  I.      Typical  representation  of  healthy  fauces, 
* 

Fig,  II.  Bilateral  paresis  of  palate,  showing  obliteration  of  supe- 
rior archeSj  and  drooping  of  the  entire  velum.  The 
dotted  line  represents  the  position  of  the  lower  arch  of 
the  palate  and  the  uvula,  seen  only  when  the  tongue  is 
firmly  depressed. 


Fig.  III.  Unilateral  paresis  of  palate,  showing  obliteration  of  supe- 
rior arch  of  palate,  and  drooping  of  the  palate  veil,  on 
the  affected  side.  The  uvula  is  drawn  to  the  healthy 
side. 


Note. — The  comparative  recognition  of  the  conditions  depicted  in 
these  drawings  will  enable  the  observer  to  judge  of  the  condition  of 
the  patient's  vaso-motor  system,  as  regards  tendency  to  paresis,  or 
otherwise ;  it  will  also  afford  similar  indications  concerning  the  mus- 
cles of  the  Eustachian  Tube,  vide  ch.  iv. 
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PREFACE  TO  THE  FIRST  EDITION. 
 ♦  ■ 


In  collecting  for  the  foUowing  pages  these  studies  of 
certain  phenomena  attending  disease  of  the  ear  and  its 
allied  organs,  two  principal  objects  have  been  ke])t  in 
view  by  the  author.  The  first  of  these  has  been  to 
examine  the  various  conditions,  competent  to  give  rise 
to  the  symptoms  in  question,  in  order  to  assign  each 
to  its  respective  causes. 

At  the  outset  of  this  undertaking  it  was  evident  that 
very  scant  assistance  was  to  be  obtained  from  aural 
text  books,  because  in  confronting  every  obscure  problem 
associated  with  the  etiology  of  Giddiness  and  Noises  in 
the  Head,  one  explanation  was  invariably  made  to  do 
duty  for  all,  that,  viz.,  of  referring  them  to  some  subjec- 
tive state  of  the  auditory  nerve. 

To  attempt  to  recover  the  subject  from  this  ambigu- 
ous position,  it  became  necessary  on  theoretical,  but 
especially  on  practical  grounds,  to  examine  it  from  a 
point  of  view  unoccupied  by  previous  observers. 

About  ten  years  ago,  while  considering  the  asso- 
ciation of  neuralgia  with  herpes,  and  the  analogous 
phenomena  attending  wounds  of  nerves,  the  author 
became  aware  that  in  numerous  instances  in  the 
economy,  the  local  connexions  of  vaso-motor  inner- 
vation are  such,  that  given  tracts  of  tissue,  not 
otherwise  connected,  are  thereby  habitually  kept  in 
nutritive  correlation  one  with  another.  Between  any 
two  areas  thus  correlated  so  intimate  is  the  relation 
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that  any  departure  of  one  of  tliem  from  its  ordinary 
state  iB  immediately  appreciated  by  a  corresponding  set 
of  nutritive  changes  in  the  other.  The  explanation  of 
this  mutual  interdependence  between  the  respective,  often 
-widely  separate,  regions,  is  found  in  the  association  of 
their  afferent  and  efferent  nerves  with  a  given  sympathe- 
tic ganghon.  Thus,  these  organs  were  seen  to  assume 
co-ordinating  functions  not  usuaUy  attributed  to  them. 

The  tentative  apphcation  of  this  theory  to  elucidate 
certain  natural  physiological  processes,  as  also  others 
occurring  ui  disease,  appearing  to  afford  satisfactory 
results,  it  remained  to  make  use  of  it  for  the  pm-pose  of 
explaming  the  origm  and  method  of  production  of  Tin- 
nitus and  Vertigo.  The  endeavour  to  do  this  constitutes 
the  second  object  prominently  before  the  author  in  the 
work  now  pubhshed. 

A  considerable  portion  of  the  material  of  this  treatise 
has  appeared  at  different  times  in  the  pages  of  the  med- 
ical journals;  in  collatmg  it  for  its  present  pm-pose 
diagrams  have  been  added  to  iUustrate  the  text.  The 
author  is  indebted  to  the  artistic  skill  of  his  friend  Mi-. 
Edward  BeUamy  for  those  iUusti-atmg  the  more  obscm-e 
anatomical  references.  It  wiU  be  understood,  however, 
that  these  diagrams  are  intended  to  indicate  existmg  ana- 
tomical relations,  rather  than  accurately  to  define  them. 

Undertaken  as  these  studies  origmaUy  were  for  the 
author's  own  instruction,  he  has  aimed  at  impartmg  to 
their  publication  m  the  present  form  such  a  practical 
value  as  may  render  them  of  service  to  others  interested 
in  the  subject  of  which  they  treat. 

57,  Harley  Street,  W. 
January,  1879. 


PREFACE  TO  THE  SECOND  EDITION. 


The  first  edition  of  this  work  having  been  exliausted 
in  a  much  shorter  period  than  the  author  had  any 
reason  to  expect,  he  is  desirous  in  this  second  issue  to 
add  to  its  usefuhaess,  and  to  obviate  some  of  its  former 
defects. 

In  view  of  both  these  objects,  he  has  freely  availed 
himself  of  the  suggestions  of  his  Eeviewers.  To  these 
gentlemen,  whether  at  home,  on  the  Contiaent,  or  in 
America,  he  would  express  his  acknowledgments  of  the 
uniformly  forbearing  spirit  in  which  they  have  exer- 
cised their  hterary  function. 

By  means  of  the  newly  added  matter  the  author 
has  earned  on  the  Natural  History  of  Deafness  from  a 
causative  point  of  view.  Under  this  head  two  new 
chapters  have  been  added,  with  the  purpose  of  continu- 
ing the  Etiology  of  Deafness  beyond  the  periods  of 
infancy  and  childhood,  to  which,  in  the  first  edition,  his 
remarks  were  Umited,  and  extending  it  through  the  ages 
of  adolescence  and  adult  hfe.  He  has  not  proposed  in 
this  connection  to  give  an  exhaustive  resume  of  aU  the 
causes  which  deteriorate  the  hearing  power,  but  has 
confined  his  remarks  to  such  as,  in  his  experience,  are 
most  frequently  operative  during  each  period  of  hfe. 

Whether  this  scheme  will  prove  an  advance  in  the 
study  of  aural  diseases  may  be  an  open  question,  its 


"X  PREFACE  TO  THE  SECOND  EDITION. 

adoption  here  is  the  outcome  of  the  application  to 
otology  of  the  principle  laid  down  in  the  preface  to  the 
first  edition,  that,  viz.,  of  tracing  trophic  tissue  changes 
to  then-  source  in  the  vaso-motor  system. 

An  additional  sympathetic  ear- symptom,  that  of  Ear 
Sneezing,  is  examined  and  traced  to  its  physiological 
and  anatomical  factors. 

The  part  enacted  hy  the  inferior  cervical  gangha  in 
producing  Giddiness,  or  in  giving  rise  to  distant  symp- 
toms associated  with  this  condition,  has  received  further 
elucidation.  Also,  the  local  changes  in  the  auditory 
apparatus  which  conduce  to  this  effect  are  examined. 

The  phenomena  of  Noises  in  the  Head  have  also  heen 
studied  anew,  and  with  such  further  assistance  as  the 
author's  enlarged  opportunities  of  ohserving  the  disease 
have  placed  at  his  disposal. 

57  Harley  Street,  W. 

May,  1880. 
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CHAPTER  I. 

SouECES  OF  Eae  Affections  in  Infancy  and  Childhood. 
Dentition.  Ear  Complications  of  Dentition  a 
CAUSE  OF  Infantile  Convulsions.  Eae  Affections 
dependent  upon  Diseases  of  the  Teeth. 

Between  the  ear  aud  some  more  or  less  adjacent  organs 
there  exists  a  large  amount  of  so-called  sympathy,  a 
circumstance  that  is  continually  giving  rise  to  symp- 
toms of  an  anomalous  and  unexpected  nature,  which 
oftentimes  assume  the  gravest  possible  import  involv- 
ing even  the  issue  of  life  and  death.  These  symptoms, 
from  the  obsciu-ity  which  surrounds  them,  have  met 
with  too  much  neglect,  although  their  intelligent  appre- 
ciation, appears  indispensable  to  the  proper  treatment 
of  the  commonest  types  of  disease.  By  adjacent  organs 
I  do  not  simply  refer  to  the  nose  or  the  tln-oat,  for  as 
wiU  shortly  be  seen,  the  grasp  of  our  subject  extends  to 
the  stomach,  the  arms,  the  brain,  the  larjoix,  and  in 
fact  to  various  unexpected  regions. 
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The  field  of  incLuii-y  thus  opened  possesses  interests 
far  beyond  those  which  appertain  to  the  ear  as  an  organ 
of  special  sense.  Even  from  this  narrower  point  of 
view,— the  possible  loss  of  hearing  as  the  result  of  de- 
structive processes  in  the  ear  occurring  as  comphca- 
tions  of  infantile  ailments, — the  issue  is  one  of  grave 
anxiety.  For  a  child  who  thus  becomes  deaf  before 
it  has  learnt  to  talk  will  be  dumb  also,  producing  the 
pitiable  object  of  an  intelligent  being  deprived  of  two 
channels  of  communication  with  the  outside  world. 

As  already  intimated  it  is  on  the  very  thi-eshold  of 
life  that  these  sympatlaetic  ear  symptoms  are  brought 
into  prominence.  A  child  is  cutting  its  teeth,  and 
while  the  gums  are  yet  swollen  it  suffers  acutely  fii'om 
earache.  How  do  we  know  this,  seeing  the  child  can- 
not speak  ?  Anyone  accustomed  to  watch  carefully  the 
symptoms  of  these  httle  patients  will  scarcely  fail  to 
discern  in  the  troubled  face,  the  resting  of  the  head  on 
the  nurse,  the  thrill  of  agony  which  passes  across  its 
features  accompanied  with  j)iteous  cries  or  shi-ieks 
when  its  position  is  moved,  especiallj'^  if  this  be  done 
suddenly,  and  more  than  all  the  constant  raising  of  the 
httle  hand  to  the  side  of  the  head, — no  one  who  has 
watched  these  symptoms  will  fail  to  connect  them  with 
the  most  agonising  of  all  the  sufferings  of  early  life, 
earache. 

Now  the  j)oiiit  which  I  wish  to  emphasise  is  this : 
the  pain  thus  experienced,  is  not  what  we  vaguely  caU 
neuralgia ;  it  is  a  definite  trophic  change,  an  inflamma- 
tion taking  place  in  the  deeper-seated  tissues  of  the  ear, 
beginning  with  congestion  and  stretching  of  an  acutely 
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sensitive  region,  passing  on  to  exudation  and  suppura- 
tion, and  capable  of  being  recognised  if  the  proper 
means  are  used  for  doing  this.    If  the  case  be  seen 
early  all  these  symptoms  are  at  once  removed  by  a  fi-ee 
incision  of  the  swoUen  gums.     But  it  often  happens 
that  those  trophic  changes  just  alluded  to  have  set  in 
before  the  practitioner  is  called  upon  to  see  his  patient. 
The  gums  are,  however,  duly  lanced,  and  very  properly 
so,  because  reflex  u-ritation,  a  term  I  shall  presently 
more  fully  explain,  is  thereby  lessened.     But  to  the 
disapjDointment  of  practitioner  and  parents  the  little 
patient  is  not  cured.     Then  commences  the  orthodox 
role  of  treatment.    Cold  to  the  head,  hot  baths,  mus- 
tard plasters,  and  perhaps  a  calomel  purge,  followed 
by  enemata.    Still  the  patient  gets  worse,  convulsions 
set  in  and  the  child  dies.    Meanwhile  the  organ  really 
affected,  the  ear,  has  perhaps  not  been  thought  of  as  a 
factor  in  the  case,  while  the  inflammatory  processes 
taking  place  in  it  have  extended  to  the  brain  or  its 
membranes,  an  occurrence  for  which  every  facility  is 
arranged  by  the  intimate  communications  which  in  the 
infant  especially,  exist  for  such  an  issue.     Or  it  may 
happen  that  suddenly  the  symptoms  abate  and  the  child 
is  well ;  a  httle  discharge  takes  place  from  the  ear, 
which  is  perhaps  unnoticed ;  or  the  friends  say  an  ab- 
scess has  broken  in  the  child's  head  during  the  night, 
and,  usually  no  more  is  thought  of  the  matter.  Per- 
haps the  practitioner  does  not  beheve  in  "  abscesses 
id  the  head,"  and  ignores  it  altogether.    Should  the 
discharge  continue  and  his  attention  be  called  to  it,  he 
is  careful  to  inform  the  friends  of  the  danger  attendant 
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upon  clieckiug  such  a  useful  derivative  !  At  anj'  rate 
the  disease  is  let  alone.  Meanwhile,  the  middle  ear  of 
the  i^atient  is  undergoing  suiDirarative  inflammation ; 
its  delicate  textures  are  breaking  down,  and  soon  hre- 
parable  mischief  has  been  accomphshed.  Happy  is  it 
for  the  child  if  one  ear  at  least  have  escaped,  which 
fortunately  it  often  does.  Otherwise  the  child  will  be 
deaf,  and  as  a  consequence  dumb  also.  This  is  no 
fancy  portrait  evolved  out  of  the  inner  consciousness 
of  the  writer.  It  is  one  that  I  have  often  seen,  and 
those  who  are  accustomed  to  aural  out-patient  work 
will  support  me  in  the  statement  that  the  condition 
I  have  sketched,  one  of  advanced  disorganization  of  the 
middle  ear  in  children,  for  which  no  cause  can  be 
assigned,  furnishes  a  large  proportion  of  the  cases  of 
deafness  that  come  before  us  for  treatment  in  that  de- 
partment. 

But  a  child  has  by  no  means  escaj)ed  ear  trouble 
arising  from  the  teeth,  if  it  have  safely  passed  over  the 
period  of  theh  evolution.  Professor  Boke,  of  Pesth  has 
distinctly  traced  external  otitis  in  children  to  the  pre- 
sence of  a  carious  tooth ;  and  even  in  later  Hfe  a  de- 
caying tooth  will  indicate  its  presence  by  prolonged 
earache,  and  even  will  estabhsh  an  otorrhoea.  Mr.  Hilton 
records  such  a  case  in  his  classical  work  on  "  Eest  and 
Pain,"  and  the  recognition  of  such  cases  will  doubtless 
be  more  frequent  when  the  possibiHty  of  the  association 
referred  to  is  more  generally  recognised.  I  give  Mr. 
Hilton's  example,  as  it  is  tyi)ical.  "  A  professional 
friend  "  he  tells  us,  "had  an  enlarged  gland  below  the 
external  ear.     The  real  cause  of  this  was  not  quite 
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apparent,  and  so  lie  requested  me  to  look  at  it.  There 
was  a  slight  discharge  of  morbid  secretion  in  the  audi- 
tory canal.  We  argued  the  case  together,  I  said,  '  very 
Hkely  it  may  be  the  result  of  a  decayed  tooth.  Irrita- 
tion from  it  may  be  conveyed  to  the  auditory  canal,  and 
induce  this  morbid  secretion ;  that  morbid  secretion 
may  produce  shght  excoriation,  and  that  excoriation, 
aided  by  lymphatic  absorption,  may  explain  the  exis- 
tence of  the  enlarged  gland.'  The  tooth  was  extracted, 
all  the  other  local  morbid  conditions  disapjpeared,  and 
there  was  no  recurrence  of  the  local  symptoms." 

Now  the  question  before  us  is  to  find  the  solution  of 
the  train  of  symiitoms  just  detailed.  We  have  the 
phenomena  of  pain,  inflammation,  and  suppiu'ation , 
occurring  in  an  organ  widely  separated  from  the  re- 
cognised exciting  cause,  and  in  tissues  histologically 
distinct  fi'om  those  manifesting  the  morbid  changes. 
The  only  obvious  connecting  Hnk  between  the  regions 
interested  is  the  continuity  of  nerve  fibre.  The  simple 
continuity  of  sensori-motor  nerves  is  insufficient  to  x3ro- 
duce  the  conditions  under  review,  we  must  seek  yet 
farther  for  the  true  medium  by  which  they  are  brought 
about.  This  will  be  found  in  the  relations  of  the  vaso- 
motor nerves,  and  the  functions  which  it  is  their  ofiice 
to  fulfil. 

As  it  is  this  portion  of  the  nervous  system,  that  is 
mainly  concerned  in  the  morbid  processes  we  are  ex- 
amining, it  will  be  necessary  briefly  to  enumerate  the 
chief  points  in  its  economy.  By  far  the  most  important 
fact  in  connection  with  the  vaso-motor  system  is,  that 
with  one  or  two  exceptions,  all  sensori-motor  nerves 
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comprise  fibres  belonging  to  it,  and  that  these  fibres 
r.iiin  in  a  contrary  direction  to  the  cerebro-spiual  nerve 
with  which  they  are  associated.  Thus  in  sjieakiag  of  a 
cerebro- spinal  nerve,  say  the  vagus,  we  describe  it  as 
pursuing  a  course /ro??i  the  medulla  to  the  respu-atory 
organs,  and  the  several  viscera  which  it  supphes.  At 
the  same  time  it  must  be  remembered  that  it  contains 
other  febrillse  in  its  sheath  running  from  the  viscera 
towards  the  nerve  centres,  some  of  which  at  intervals 
leave  the  sheath  and  enter  a  ganglion  of  the  sympa- 
thetic, in  their  course  to  the  general  vaso-motor  centre, 
situated  in  the  medulla  oblongata,  at  a  point  which  has 
scarcely  been  determined  for  the  human  subject,  though 
it  has  been  accurately  fixed  in  the  rabbit.  These  fibres 
then  are  centripetal  or  afferent  in  then-  function,  con- 
veying impressions  from  the  tissues  to  the  sub-centres 
constituted  by  the  ganghon,  or  to  the  general  vaso- 
motor centre.  When  these  fibres  enter  a  ganghon  they 
communicate  Avith  its  caudate  cells,  which  important 
fact  brings  them  into  communication  with  other  nerves 
coming  fi'om  very  different  directions,  to  the  same 
ganghon.  When  the  afferent  fibres  leave  the  ganghon, 
they  pass  backwards  by  one  of  the  two  cords  leaving 
the  ganglion  to  join  the  spinal  cord,  and  in  it  traverse 
the  anterior  columns  of  the  cord  in  an  upward  direction 
to  reach  the  primary  vaso-motor  centre. 

The  efferent  or  centrifugal  fibres  in  reflex  relationship 
with  the  foregoing,  follow  an  exactly  similar  course 
from  the  general  centre  downwards,  hkewise  along  the 
anterior  columns  of  the  cord,  which  they  leave  opposite 
an  inter- vertebral  foramen  to  join  a  sympathetic  gang- 
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lion,  constitutiug  its  second  root,  and  after  similarly 
mingling  with  the  caudate  cells,  quit  it  to  seek  their 
several  destinations  on  the  coats  of  the  arteries  whose 
calibre  they  regulate.  Further,  it  is  to  he  noted  that  by 
the  automatic  action  of  the  general  vaso-motor  centre, 
the  normal  calibre  or  tone  of  the  vessels  is  maintained. 

As  the  result  of  the  study  of  numerous  morbid  con- 
ditions involving  the  vaso-motor  apparatus,  I  have  been 
led  to  conclude  that  the  sympathetic  gangha  not  only 
play  the  .jmrt  of  secondary  centres  or  sub-centres, 
receiving  and  transmitting  impressions  quite  indepen- 
dently of  the  general  centre  ;  but  that  they  are  also 
correlating  organs  by  means  of  which  afferent  tissue 
impressions  from  one  direction  are  reflesly  referred  to 
a  totally  dilferent  tract ;  the  afferent  impressions  being 
manifested  through  their  medium  as  efferent  irnpulses 
in  the  area  to  which  they  are  thus  reflected.  In  other 
words,  the  sympathetic  gangha  are  so  many  stations 
situated  on  the  lines  traversed  by  vaso-motor  impres- 
sions, in  which  the  "  points  "  so  to  speak,  are  managed, 
and  by  means  of  which  impulses  are  transferred  from 
one  hue  to  another. 

There  is  one  other  inference  that  appears  to  be  borne 
out  by  the  facts  now  under  consideration,  viz.,  that  the 
numerous  ganglia  distributed  about  the  branches  of  the 
fifth  and  other  cranial  nerves,  do  reaUy  belong  to  the 
series  of  the  sympathetic  gangha  proper,  and  that  they 
subserve  the  same  function  of  deflecting  from  then- 
ordinary  path  any  strong  impression  that  may  reflexly 
pass  through  them. 

Now  when  a  vaso-motor  impression  proceeds  in  the 
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manner  just  sketched,  from  the  uerves  mvolved  in  some 
morbid  i^rocess  going  on  in  a  given  part,  it  usually 
declares  itself  by  a  dilatation  of  the  vessels  in  the 
region  or  area  to  which  the  impulse  is  communicated, 
thus  allowing  the  vessels  of  this  region  to  become 
greatly  distended  with  blood.  To  such  an  extent  will 
this  dilatation  proceed,  that  the  quantity  of  blood 
pumped  into  the  relaxed  arteries,  may  be  10  times  as 
much  as  would  flow  through  it  when  the  vessel  con- 
cerned is  in  equilibrium.  The  various  tissues  interven- 
ing between  the  seat  of  the  exciting  cause,  and  the 
locahty  to  which  the  dilating  wave  has  been  reflected, 
are  in  the  meantime,  quite  free  from  any  abnormal 
manifestation. 

Following  the  cycle  of  events  consequent  on  such  a 
reflexly  excited  impression,  we  find  a  series  of  trophic 
tissue  changes  commencing  in  the  correlated  area.  To 
these  I  shall  devote  a  passing  glance,  in  order  the  better 
to  understand  the  analogous  conditions  in  sympathetic 
or  reflex  affections  of  the  ear.  They  are  admirably 
illustrated  in  the  secondary  lesions  following  gunshot 
wounds  of  the  brachial  plexus,  to  which  typical  example 
of  reflex  vaso-motor  phenomena  I  shall  have  frequent 
occasion  to  refer.  To  comprehend  the  7nodus  operandi 
of  the  ultimate  issues  of  such  an  accident,  (wounds  or 
contusions  of  the  brachial  plexus),  it  is  necessary  to 
anticipate  the  statement,  to  be  further  insisted  upon 
later  on,  that  the  subclavian  artery  and  its  branches 
receive  their  ncrvi  vasorum  fi'om  the  inferior  cervical 
gangUon,  so  that  these  vessel-nerves,  which  follow  the 
ai-teries  to  the  arm  and  hand,  are  the  efferent  cords  in 
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rellex  relatiouship  with  the  afl'ereut  vaso-motor  fibrillas, 
associated  with  the  uerves  of  the  brachial  plexus.  Tims 
it  will  be  seeu,  that  into  this  sympathetic  ganghon,  the 
vaso-motor  fibres  proceeding  from  the  arm  enter  before 
joining  the  spinal  cord  to  reach  the  general  centre;  and 
that  through  it  also  pass  the  fibres  descending  from  the 
centre,  and  destined  for  distribution  on  the  vessels  of 
the  hmb  ;  and  further,  from  it  proceed  the  fibres  con- 
stituting the  inferior  cardiac  nerve,  as  also  other 
branches  possessing,  as  wUl  be  afterwards  shown, 
regulatory  jiowers  over  the  cumulation  of  distant  and 
imj)ortaut  areas.  Thus  it  will  be  seen  how — to  revert 
to  the  former  illustratiou — the  inferior  cervical  gan- 
ghon constitutes  the  station  for  the  management  of 
the  "points"  belonging  to  this  section  of  the  system. 
It  is,  moreover,  of  interest  to  note  that  while  the  injury 
may  have  been  received  high  up  in  the  limb,  the  con- 
sequent variations  of  tissue  nourishment  are  in  these 
cases,  produced  in  their  most  marked  degree  in  the 
extremity  of  the  injured  member — i.e.,  at  the  peripheral 
distribution  of  the  vessels  whose  calibre  is  regulated  by 
the  nervi  vasorum  in  reflex  relatiouship  with  the  in- 
jured trunks. 

Since  Su"  James  Paget  first  called  attention  to  this 
gi'oup  of  phenomena  they  have  been  noticed  by  numer- 
ous observers.  They  occur  in  all  degrees  of  intensity, 
from  a  papular  rash  along  the  side  of  the  forearm 
following  puncture  of  the  median  nerve,  to  those  ex- 
treme degrees  of  lesion  which  follow  gunshot  wounds  of 
the  brachial  nerves.  In  these  latter  the  hand  witnesses 
quite  extraordinary  changes.     Here  are  found  eczema, 
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herpes,  atrophy  of  slciu  and  muscles,  blotches  of  conges- 
tion, local  ulcers,  ^yasting  and  curvmg  of  the  nails, 
intense  neuralgia,  accompanied  with  such  complete 
contraction  of  the  joints  of  the  fingers  and  the  wrist, 
that  a  peculiar  claw-hke  appearance  is  imparted  to  the 
hand,  very  characteristic  of  these  injuries. 

We  cannot  stay  to  trace  out  the  steps  leading  to  each 
of  the  conditions  just  mentioned,*  it  being  sufficient  for 
our  purpose  to  state  that  the  symptoms  in  question  are 
estabhshed  by  impressions  ]proceeding  from  the  injured 
vaso-motor  fibres  accompanying  the  siDinal  nerves,  and 
reflected  from  then-  centre  to  the  nervi  vasorum,  and  to 
the  direct  consequences  of  these  reflected  stimuh  on  the 
cahbre  of  the  vessels  to  which  they  are  distributed. 

These,  and  many  parallel  facts,  supply  the  data  by 
which  to  arrive  at  the  true  method  of  explaining  ob- 
scure sympathetic  symptoms.  I  have  formulated  the 
conclusions  arrived  at  in  the  following  axiom : — In 
the  first  place  it  is  necessary  to  trace  the  source  of  the 
nervi  vasorum  supplying  the  vessels  of  the  structure 
sympathetically,  or  rather  reflexly,  affected;  then  as- 
certain then-  association  with  the  vaso-motor  nerves 
proceeding  in  an  afferent  dhection  fi-om  the  tissue  iu 
which  is  seated  the  original  lesion.  This  association 
will  be  found  to  consist  in  a  communication  of  twigs 
from  the  vascular  nerves  with  a  gangUon,  while  the 
nerve  proceeding  to  the  region  primarily  affected  wiU 
be  found  in  connection  with  this  ganghon. 

*  The  reader  wlio  may  be  iutorested  in  tliis  subject  is  referred  to 
the  final  chapter  of  the  vol.  for  further  details  respecting  it.  The 
material  and  facts  there  given  were  first  published  by  the  author  in 
an  article  iu  the  Jour,  of  Cut.  Med.,  1867. 
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Guided  by  the  principles  now  briefly  reviewed,  we 
may  return  to  the  study  of  tliose  special  ear  cases 
already  referred  to;  those,  viz.,  of  congestion  and  in- 
flammation of  the  auditory  structures  arising  from  the 
irritation  of  teething,  or  in  later  life  from  the  presence 
of  a  decayed  tooth.  Here  it  will  be  deskable  to  premise 
that  aural  authorities  are  singularly  unanimous  in  dis- 
carding otalgia,  i.e.,  neuralgic  ear-ache  from  the  cata- 
logue of  afi^ections  of  the  ear  as  a  distinct  entity — 
observing  that  when  dihgently  searched  for,  this  symp- 
tom will  be  found  associated  with  a  hyperfemic  condition 
of  the  drumhead,  or  some  contiguous  region ;  and  in 
this  conclusion  my  own  experience  leads  me  to  concur. 
We  have,  therefore,  to  ascertain  how  a  congestion  of 
the  ear,  sufiicient  to  give  rise  to  the  severe  j)ain,  can  be 
caused  in  a  reflex  way  by  ii'ritation  connected  with  the 
teeth  and  gums. 

A  considerable  portion  of  the  blood- supply  of  the 
membrane  of  the  di'um  is  derived  from  an  artery  that 
leaves  the  internal  carotid  in  the  carotid  canal,  and 
proceeds  by  a  very  short  course  dii-ectly  to  its  destina- 
tion. Being  thus  closely  connected  with  a  large 
arterial  trunk,  this  small  tympanal  branch  {^vide  dia- 
gram, fig.  4,  8)  of  the  internal  carotid  artery  possesses 
very  favourable  circumstances  for  a  speedy  augmenta- 
tion of  its  blood- supply.  Now  the  nervi-vasorum  con- 
stituting the  carotid  plexus  at  this  part  of  its  course 
come  largely  from  the  otic  ganglion  (fig.  4,  3) .  The  third 
br.  of  the  fifth  nerve  is  cut  through  in  the  diagram  to 
show  this  ganglion.  On  the  other  hand,  the  inferior 
dental  nerve  (fig.  4,  7),  supplying  the  decayed  tooth  or 
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Fig.  4. 


1.  Tympanic  Cavity. 

2.  Auricular  br.  of  auriculo-temporal  nerve. 

3.  Br.  fr.  otic  gangl.  furnishing  vascular  nerves  to  internal 

carotid  arterty  and  its  branch  the  tympanic  art. 

4.  Otic  ganglion. 

5.  Br.  fr.  otic  ganglion  joining  inferior  dental  nerve. 

6.  Middle  meningeal  artery. 

7.  Inferior  dental  nerve  to  teeth  and  gums. 

8.  Short  tympanic  branch  of  internal  carotid  artery. 

gums,  as  tlie  case  may  be,  also  commmiicates  with  this 
ganglion,  (see  fig.  4,  5).  We  thus  arrive  at  a  direct 
channel  of  nerve  communication,  through  the  otic 
ganglion,  between  the  source  of  irritation,  the  tooth, 
and  the  vascular  supply  of  the  di-um-head.  The  effect 
then  of  the  irritating  impression  proceeding  from  the 
decayed  tooth  or  swollen  gums,  will  be  to  excite  waves 
of  vessel  dilatation  in  the  correlated  area,  the  drum- 
head.   Its  vessels  now  become  largely  distended,  acute 
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cougestion  is  thus  estcablisliecl  with  its  attendant  strelch- 
iug  of  the  sensitive  and  tense  tissue  in  Avhich  it  occurs, 
and  so  occasions  the  paiu  experienced  by  the  subject  of 
these  conditions.  If  the  irritation  be  sufficiently  pro- 
longed, effusion  into  the  tissues  ensues  which,  under 
favoimible  cii'cumstances  ■will  i^ass  on  to  suppuration, 
and  constitute  a  veritable  otorrhoea. 

Owing  to  the  free  inosculation  of  the  vessels  of  the 
drum-head  with  those  supplying  the  tympanic  cavity 
it  will  not  be  long  ere  this  region  participates  in  the 
inflammatory  process,  so  that  this  cavity  may  also  be- 
come filled  with  pus  or  muco-puruleut  fluid.  Should 
the  accumulation  not  escape  by  the  Eustachian  tube, 
which,  from  its  comj)aratively  larger  size  in  infancy,  it 
is  very  hkely  to  do,  it  will  press  the  drum-head  out- 
wards, causing  it  to  bulge,  while  a  similar  pressure  will 
be  exerted  upon  the  membranes  closing  the  foramen 
ovale  and  foramen  rotundum  on  the  inner  wall  of  the 
cavity,  producing  thereby  a  state  of  tension  of  the  endo- 
lymph  and  compression  of  the  fibrillfe  of  the  auditory 
nerve  sufficient  to  produce  convulsions.  Apart  from 
this  pressure,  however,  the  pain  already  experienced 
would  be  sufficient  to  give  rise  to  this  symptom  by  the 
irritation  it  excites  in  the  sensitive  cerebral  centres  of 
the  infant. 

Even  before  suppuration  has  been  set  up,  there  is 
great  danger  of  the  inflammation  extending  to  the 
membranes  of  the  brain  from  certain  structural  ar- 
rangements ah-eady  alluded  to,  and  to  which  I  wish 
to  draw  special  attention.  The  dried  preparation  of 
an  infantile  cranium,  from  which  the  accompanying 
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illustration  is  taken,  is  iiarticularly  well  calculated  to 
indicate  one  of  these  sources  of  danger.  It  is  consti- 
tuted by  the  petro- squamosal  fissure,  at  the  line  of 
junction  of  the  petrous  with  the  squamous  portions 
of  the  temporal  bone,  which  are  developed  separately  ; 
the  division  being  exceedingly  well  marked  in  the  pre- 
paration. At  this  fissure  the  dura  mater  dips  down 
into  the  cavity  of  the  tympanum,  becoming  continuous 
with  its  muco-periosteal  lining.  This  process  of  dura 
mater  carries  with  it  a  rich  endowment  of  vessels  de- 
rived from  the  middle  meningeal  artery,  and  which  are 
the  vessels  proper-  to  the  cavity.  In  the  progress  to- 
wards adult  hfe  this  fissure  becomes  more  or  less  obh- 
terated,  though  the  vascular  connection  with  the  arteries 
remains. 

From  these  various  anatomical  considerations,  and 
there  are  others  pointiag  in  the  same  direction,  the 
conclusion  is  obvious,  that  when  brain  symptoms  de- 
velope  themselves  in  an  infant,  it  is  to  the  ear  that  at- 
tention should  be  primarily  dkected.  We  have  seen 
how  readUy  during  teethmg  congestion  and  mfiamma- 
tion  may  arise  in  the  drum-head,  how  by  continuity  of 
vessels  this  may  spread  to  the  cavity  of  the  drum,  and 
how  this  latter  condition  so  readily  becomes  menmgitis. 

As  regards  the  frequency  of  ear  diseases  in  young 
•children,  it  is  as  I  have  akeady  said  much  greater  than 
is  ordinarily  believed.  Out  of  80  infants  under  14 
months,  exammed  by  Dr.  Wreden  of  St.  Petersbm-g, 
more  than  80  per  cent,  had  some  form  of  ear  affection. 
"Von  Troltsch  in  caUiug  attention  to  this  fact  reflects 
severely  on  the  practitioner  who  sees  in  all  brain  symp- 
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toms  cxliihitcLl  l>y  childi-eii,  during  the  period  of  den- 
tition, the  dental  aspect  of  the  case  oulj'.  In  taking 
this  view  it  wouhl  seem  that  Yon  Troltsch  falls  into  the 
tendency  of  every  specialist,  who  sees  the  case  only 
from  his  own  standpoint.  The  hroader  aspect  of  the 
suhject  developed  in  the  preceding  remarks  is,  I  ven- 
ture to  suhmit,  the  more  correct  one,  and  it  has  the 
merit  of  physiological  fact  for  its  basis.  Its  true  im- 
portance can  only  be  realised  by  the  fullest  recognition 
of  those  sympathetic  relationships  of  the  ear  established 
through  its  elaborate  nervous  connections,  one  of  the 
most  important  of  which  we  have  been  studying.  When 
these  relationships  are  fuUy  grasped  the  twofold  mean- 
ing of  the  symptoms  will  be  apparent,  and  while  not 
neglecting  the  teeth,  the  fans  ct  ori</o  mcili,  the  prac- 
titioner will  direct  immediate  and  earnest  attention  to 
the  more  vital  organ,  the  ear,  which  is  now  involved  in 
the  disease. 

In  treating  an  infant,  the  subject  of  inflammation  of 
the  ear,  an  object  of  primary  import  is  to  secure  for  it 
a  comfortable  posture.  This  is  best  done  by  placing  it 
on  a  large  pillow  across  the  knees  of  the  niu'se,  who 
must  be  enjoined  not  to  rock  it,  as  every  movement  will 
aggravate  the  patient's  suffering.  The  head  may  be 
raised  somewhat  by  a  small  horse-hair  cushion  placed 
under  it.  The  room  should  not  be  very  light,  it  should 
be  free  from  noise,  and  the  temperature  cool.  The 
affected  ear  which  will  usually  correspond  with  that 
side  on  which  the  gums  are  swoUen,  should  be  upper- 
most, It  should  be  fed  with  a  spoon,  as  the  act  of 
sucking  increases  the  pain.    Attention  to  these  details 
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will  add  gi'eatly  to  the  ease  of  the  sufferex",  and  in  pro- 
portion promote  recovery. 

I  take  for  gi-anted  that  the  gums  have  heen  lanced, 
supposing  that  indications  for  this  proceeding  are  pre- 
sent. Those  who  have  followed  the  physiological 
observations  ah'eady  made,  will  understand  the  impor- 
tance of  this  step,  as  thereby  the  waves  of  ii-ritation 
proceeding  from  the  gums  to  the  vessels  of  the  ear  are 
stopped,  and  the  dilatation  of  these  vessels  consequent 
thereon  wiU  gi-adually  subside,  that  is,  if  no  trophic 
changes  have  akeady  commenced. 

This  observation  will  serve  to  indicate  the'  sense 
attached  in  these  pages  to  the  expression  reflex-irrita- 
tion. It  means  a  definite  vascular  condition,  usually 
though  not  necessarily  one  of  dilatation,  originating  at 
a  greater  or  less  distance  from  the  scene  of  vessel 
disturbance,  and  propagated  by  vaso-motor  nerves  in 
the  manner  described.  This  notion  of  the  term  in 
question,  wiQ  assist  in  getting  rid  of  some  of  the 
vagueness  fi.-equently  surrounding  it  when  apphed  to 
the  trophic  processes  of  disease. 

I  assume,  that  by  this  time  an  examination  of  the 
drum-head  of  the  patient  wUl  have  been  made,  a  pro- 
ceeding which  by  the  exercise  of  a  httle  tact,  and  with 
the  aid  of  the  apphances,  the  use  of  which  will  shortly  be 
explained,  should  not  be  difficult  to  accomphsh.  The 
appearances  now  evident  will  be  as  foUows  ;  the  pearly 
lustre  of  the  membrane  will  be  exchanged  for  one  of 
redness,  owing  to  the  injection  of  the  vessels  of  the 
membrane,  and  occasionally,  if  its  transparency  be  not 
impaired,  and  the   disease   have   advanced   so  fai-, 
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the  liniBg  membrane  of  the  cavity  of  the  tympanum 
will  appear  red  also.  These  conditions  when  visually 
present,  should  satisfy  the  observer  that  a  very  grave 
state  of  things  is  before  him,  a  gravity  that  will 
impress  itself  upon  his  mind  the  more  forcibly,  if  he 
remember  the  continuity  between  the  tissues  linmg  the 
tympanal  chamber  of  the  dura  mater  of  the  cranium, 
and  also  the  contmuity  of  the  vessels  entering  with  it 
into  the  inflamed  region. 

It  should  by  this  time  be  perfectly  clear  to  the 
reader,  that  ear-ache,  under  whatever  chcumstances  it 
may  occur,  is  never  a  trivial  accident,  to  be  treated 
with  a  boiled  onion  or  warm  oil,— or  otherwise  shght- 
ingly  to  be  regarded— as  is  too  frequently  done  by  those 
who  regulate  the  therapeutics  of  our  nurseries.  I  am 
more  and  more  convinced  that  many  obscure  and  often 
fatal  illnesses  in  children,  which  from  then-  affinities 
are  regarded  as  acute  cases  of  hydi-ocephalus,  or  brain 
fever,  would,  if  examined  from  an  aural  pomt  of  view,  be 
found  either  to  origmate  m  this  organ,  or  be  due  to  its 
imphcation  m  a  reflex  way ;  and  I  cannot  too  strongly 
insist  on  the  unportance  of  such  an  examination  bemg 
made  whenever  bram  symptoms  arise  and  the  cause  of 
them  is  doubtful,  or  in  any  respects  obscure.  Confii-med 
in  the  diagnosis  by  actual  mspection,  we  shall  pursue 
the  treatment  with  less  hesitation. 

The  next  measm-e  should  be  the  ahstraction  of  blood 
from  the  ear.  This  is  best  accomphshed  by  the 
apphcation  of  two  leeches  withm  the  concha,  a  httle 
plug  of  cotton- wool  being  fii'st  neatly  mserted  into  the 
meatus,  to  prevent  blood  from  trickling  into  the  canal. 
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There  need  be  no  difficulty  in  this  step,  but  if  cir- 
cumstances prevent  the  s]3ot  indicated  being  adopted 
for  the  purpose,  the  space  in  fi-ont  of  tlae  tragus  or 
behind  the  ear  may  be  selected  instead.  Whatever 
may  be  thought  of  bleeding  generally,  there  can  be  no 
doubt  that  acute  inflammation  of  the  auditory  appa- 
ratus imperatively  demands  the  abstraction  of  blood. 
Whether  we  regard  the  confined  space  in  which  the 
process  goes  on,  the  rapidity  with  wliich  the  disease 
passes  to  destructive  stages,  or  the  neighbourhood  of 
vital  organs  which  are  readily  imphcated — any  or  all 
of  these  considerations  should  satisfy  the  mind  of  the 
practitioner  that  the  case  before  him  admits  of  no 
hesitancy  in  the  use  of  measures  that  will  cut  short  the 
disease. 

At  the  same  time  drop  doses  of  Tr.  aconit.,  B.P., 

should  be  given,  because  it  diminishes  the  heart's 
action  and  lessens  the  sensitiveness  of  the  peripheral 
nerves. 

After  the  bleeding  has  ceased,  the  plug  of  wool  should 
be  carefully  removed ;  rather  warm  water  should  then 
be  gently  run  into  the  external  canal  (it  may  be 
squeezed  from  a  small  piece  of  sponge)  and  this  should 
be  renewed  at  frequent  intervals.  This  simple  apphca- 
tion  is  more  soothing  than  any  other.  Poultices  should 
be  avoided  as  they  promote  suppuration.  Bromide  of 
potassium,  gr.  iij,  should  follow. 

The  foregoing  treatment,  if  commenced  under  the 
conditions  given,  will  cure  the  patient  in  a  compara- 
tively short  time. 

Should  the  symptoms  continue  either  from  the  case 

c  2 
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having  advanced  beyond  the  congestive  stage  before 
being  treated,  or  if  the  child  be  strumous  or  syphihtic, 
or  tlie  subject  of  some  otlier  dyscrasia  favourable  to  the 
rapid  formation  of  pus,  it  will  be  necessary  to  make  a 
very  careful  examination  of  the  drum-head,  for  indica- 
tions of  distension.    It  is  probable  that  throughout  the 
case  some  convulsive  conditions,  as  just  intimated,  will 
have  existed,  such  e.g.,  as  the  thumbs  being  turned  into 
the  palms  of  the  hand,  the  great  toes  being  tightly 
adducted,  and  occasional  startings  of  the  enth-e  body. 
These  may  be  regarded  as  due  to  distm-bance  of  the 
sensorium  from  the  febrile  condition,  and  though  they 
must  not  be  lost  sight  of  they  have  not  that  grave 
import  which  attaches  to  others,  which  may  supervene. 
One  of  the  most  suggestive  of  these  is  rolling  of  the 
head  from  side  to  side,  because  to  my  mind  it  points 
unmistakably  to  labyrinthine  mischief.  By  this  I  mean 
that  the  expansion  of  the  auditory  nerves  m  the  mter- 
nal  ear,  has  become  a  participator  in  the  disease,  to  the 
extent  of  disturbing  the  equihbratiug  apparatus,  of 
which  the  semi-circular  canals  form  a  part.    The  fact 
that  this  organ  of  equiLibration,  constituted  by  the 
semi-chcular  canals,  is  an  integral  part  of  the  auditory 
apparatus,  gives  to  the  diseases  of  this  region  an  m- 
terest  extending  far  beyond  the  conditions  of  deafness 
only.  .  And,  as  we  shall  see  later  on,  many  distant  or- 
gans are  capable  of  influencing  it. 

This  symptom,  rolling  of  the  head  from  side  to  side,  I 
regard  as  the  counterpart  of  vertigo  witnessed  m  later 
hfe,  when  the  intrmsic  circulation  of  the  labyrinth  is 
deranged,  or  its  contents  are  pressed  iipou  from  with- 
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out,  as  ill  Meniere's  disease.  Why  the  disturbance  of 
the  equihbrating  organ  should  find  expression  in  these 
semi-rotatory  movements  has  not,  so  far  as  I  know, 
been  explained.  In  connection  with  this  symptom,  the 
following  observations  occur  to  me  as  containing  a  pos- 
sible explanation  of  it :  the  faculty  of  co-ordinating 
muscular  movements  which  is  largely  regulated  by  the 
semi-ch'cular  canals,  is  one  that  is  developed  by  slow 
degrees,  pari  passu  with  the  growth  of  the  child ;  its 
influence  extends  from  above  downwards,  being  first 
manifested  in  the  muscles  which  move  the  head. 
Those  who  have  watched  this  muscular  control  develop- 
ing in  a  very  young  infant  will  support  the  assertion 
that  it  is  first  exercised  over  the  motions  of  the  head  ; 
that  while  the  hands  are  moved  vaguely  to  seize  an 
attractive  object,  the  head  is  turned  towards  it  directly 
and  with  precision.  The  hps  of  the  child  are  its  fii-st 
prehensile  organs,  and  the  earhest  efforts  of  muscular 
co-ordination  are  exercised  to  guide  these  to  the  sources 
which  supply  the  means  of  subsistence.  Thus  it  hap- 
pens that  the  muscles  of  the  neck  are  the  first  which 
are  trained  to  act  in  concert,  and  being  the  only  ones 
that  do  so  ia  very  early  hfe,  it  is  reasonable  to  expect 
that  any  disturbance  in  the  organ  which  regulates  this 
co-ordination  should  declare  itself  most  markedly  where 
it  is  most  in  force.  In  older  children  affected  with 
grave  lesion  of  the  internal  ear,  sobbing  has  been  noted 
to  occur.  It  will  be  remembered  that  this  is  a  constant 
symptom  in  recognised  labyruithuie  disease  ia  adult 
life.  I  wish  to  insist  on  the  crucial  meaning  of  these 
symptoms  ;  they  guide  us  to  the  real  seat  of  the  mis- 
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chief  the  ear,  wliich  unfortunately  is  the  last  region 

thought  of  in  connection  with  the  symptoms.  Be  this 
as  it  may,  this  rolling  of  the  head  should  at  once  arrest 
attention.  It  may  mean  simply  that  pressure  is  being 
exerted  on  the  contained  fluid,  or  it  may  imply  that  the 
morbid  process  has  extended  through  the  membranes 
closing  the  orifice  of  communication  with  the  middle 
ear,  and  has  thus  gained  access  to  the  auditory  nerve. 
This  symptom  is  perhaps  the  last  note  of  warning  that 
will  present  itself  in  time  to  be  of  service.  If  rehef  be 
not  now  afforded,  paralysis  and  coma  wUl  shortly  place 
the  patient  beyond  our  reach.  This  rehef  is  to  be  pro- 
cured by  incising  the  membrane  of  the  tympanum  in 
the  manner  to  be  shortly  described. 

Before  resortuag  to  this  proceeding^  it  will  be  right 
to  see  that  the  Eustachian  tube  is  pervious,  and  that 
the  nasal  passages  are  free  from  mucus,  as  also  the 
post-nasal  space.  For  it  is  to  be  observed  that  the 
indications  of  accumulations  of  fluid  in  the  middle  ear 
are  of  most  frequent  occurrence  in  the  exanthemata, 
where  the  post-nasal  regions  are  largely  involved  in  the 
disease.  In  the  instances  of  simple  reflex  otitis  from 
teething  which  have  occupied  so  much  of  our  attention, 
the  danger  is  rather  from  extension  of  congestion  or  m- 
flammation  to  the  brain— the  type  of  the  disease  bemg 
more  decidedly  sthenic  in  character,  and  hkely,  there- 
fore, to  yield  to  those  therapeutic  measures  aheady 
detailed.  It  is  not  probable,  therefore,  that  m  these 
cases  pimcturing  the  di-um-head  would  be  called  for, 
or  if  mdicated  would  succeed  in  saving  the  patient,  as, 
before  the  formation  of  pus  occiurred,  mischief  would 
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have  advanced  intercranially,  and  matter  would  be 
found  there  concurrently  with  its  appearance  in  the 
ear.  Nevertheless,  though  not  likehj  to  be  called  for, 
the  possibihty  of  operative  interference  being  demanded 
should  not  be  lost  sight  of  even  here,  as  it  holds  out 
one  more  chance  of  saving  hfe.  Certainly  if  the  doubt 
arose,  the  patient  should  have  the  benefit  of  it,  the 
more  so  as  the  proceeding,  if  properly  executed,  can  do 
no  harm. 


CHAPTEE  II. 


Sources  of  Ear  Affections  in  Infancy  and  Child- 
hood; Ear  Complications  in  the  Exanthemata. 

As  intimated  in  the  preceding  chapter,  it  is  in  the 
exanthematous  diseases  of  childhood  as  "well  as  in  those 
of  later  life  that  the  practitioner  is  most  frequently 
brought  face  to  face  with  the  emergency  of  puncturing 
the  drum-head ;  while  the  interests  of  truth  compel  me 
to  add  that  scarcely  is  it  reahsed  once  in  a  hundred 
cases.  The  lamentable  neglect  of  ear  complications  ui 
these  diseases  arises  from  two  causes,  the  fact,  viz., 
that  aural  specialists  as  a  rule  have  very  httle  oppor- 
tunity of  seeing  them,  while  the  family  physician 
usually  ignores  ears,  and  therefore  does  not  recognize 
the  meaning  of  what  is  going  on  in  these  organs  in 
exanthematous  patients.  In  support  of  this  assertion 
it  will  suffice  to  quote  the  following  incident  which 
occurred  while  these  pages  were  in  progress  : — A  lady, 
a  deaf  patient,  asked  my  opinion  of  her  brother's  con- 
dition. It  appeared  that  he  was  suffering  from  typhoid 
fever,  and  in  reply  to  her  very  anxious  enquiries  re- 
specting his  progress,  was  informed  by  the  medical 
attendant  that  he  "  must  be  going  on  well  as  he  was 
getting  deaf!"  a  kind  of  non-sequitur  which  carries  its 
own  comment :  its  absurdity  was  shewn  in  this  in- 
stance by  the  fatal  issue  of  the  case. 
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My  own  experience  of  these  diseases  iucludiug  some 
four  or  five  epidemics  of  scarlet  fever,  and  the  iisual 
amount  of  measles,  small  pox,  &c.  has  afforded  the 
opportunity  of  observing  a  number  of  such  patients 
dying  with  symptoms  which  I  now  know  to  be  dis- 
tinctly aural  in  then-  origin,  but  respecting  which  the 
text-books  give  no  clue.  The  comprehensive  term 
"  oppression  of  the  sensorium  due  to  intensity  of  the 
blood-poison"  serving  to  include  most  of  these  condi- 
tions which  a  more  exact  analysis  proves  to  have  their 
origin  in  lesions  of  the  middle  ear,  and  the  extension  of 
the  morbid  processes  to  the  meninges ;  to  embolism, 
thrombosis,  or  pytemia,  aU  ahke  arising  in  this  locaUty. 
It  will  scarcely,  therefore,  be  matter  of  surprise  that 
one  has  come  to  look  with  very  great  suspicion  on  that 
unknown  quantity  "blood-poison"  as  apphed  to  the 
exciting  cause  of  any  of  these  diseases. 

These  remarks  are  not  made  with  reference  to  the 
results  of  ear  complications  in  the  diseases  under  re- 
view, as  a  soui-ce  of  subsequent  deafness,  and  respect- 
ing the  neglect  of  which  during  their  progress,  the 
writers  of  aural  works  animadvert  with  justice.  My 
object  IS  rather  to  call  attention  to  the  fact  that  not  so 
much  the  future  hearing  jjotcer  of  the  patient,  but  the 
immediate  issues  of  hfe  or  death  depend  upon  the  re- 
cognition of  the  mischief  going  on  in  the  recesses  of  the 
auditory  apparatus  from  the  beginning  of  the  illness. 

On  this  point  it  is  necessary  to  lay  some  stress, 
because  it  is  customary  for  the  symptoms  in  question 
to  be  referred  to  the  progressive  invasion  of  the  ear 
owing  to  continuity  of  tissue,  from  the  throat  or  nose. 
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But  when  we  remember  that  the  eruption  is  present  in 
the  mucous  membrane  of  the  respu'atory  and  digestive 
tracts  from  the  very  commencement  of  the  attack,  the 
fact  that  the  same  membrane  is  present  in  the  middle 
-ear  indicates  that  this  region  is  Hkewise  obnoxious  to 
the  same  eruption  which  is  elsewhere  present.  This  is 
palpably  the  case  in  the  conjunctiva,  and  if  a  small-pox 
pustule  can  occur  here,  why  may  it  not  in  the  tympanal 
cavity  ?  the  same  remark  apphes  to  measles,  to  scarlet 
fever,  and  throughout  the  entire  category  of  the  exan- 
themata. 

It  is  true  that  such  mischief  going  on  in  the  tym- 
panal cavity  may  require  some  i^eriod  for  its  develop- 
ment, because  it  is  not  until  corresponding  processes 
occurring  in  the  post-nasal  space,  by  producing  swell- 
ing and  closure  of  the  orifice  of  the  Eustachian  tube, 
cut  off  this  passage  of  escape  for  the  increased  secre- 
tions and  inflammatory  products  taking  place  in  the 
chamber  to  which  this  appendage  forms  a  natural 
safety  valve.  Thus  it  happens  that  the  patient,  who, 
to  all  appearances  has  been  progressmg  favourably 
through  the  early  part  of  the  illness,  will,  about  the 
end  of  the  second  week  or  earher,  manifest  very  serious 
symptoms.  He  will  become  restless,  cry  out  as  if  in 
pain,  while  his  manner  becomes  dogged  and  obstmate 
when  roused  from  the  semi-stupor  in  which  he  is  other- 
wise disposed  to  remain.  At  the  same  time  there  may 
be  no  corresponding  rise  of  temperature  indicative  of 
fresh  inflammatory  mischief.  In  a  very  short  time, 
however,  there  will  commence  that  rolling  of  the  head 
from  side  to  side  which  has  ah-eady  been  referred  to 
pressure  on  the  intra-labyrinthine  fluid. 
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The  faintest  aijproach  of  any  of  those  symptoms 
should  call  immediate  attention  to  the  ear.  First  of 
all  the  nasal  passages  should  he  cleared  of  mucus  by 
means  of  a  feather  or  piece  of  sponge  secured  to  the 
end  of  an  aluminium  -wire,  which  can  be  readily  bent  to 
suit  the  purpose,  after  which  they  may  be  syringed  with 
a  solution  of  chlorate  of  potash  and  bicarbonate  of  soda, 
to  which  a  Httle  Condy's  fluid  should  be  added.  After 
this  proceeding  it  will  be  well  to  use  PoUitzer's  method 
of  inflating  the  ear,  but  gently ;  no  harm  can  come  of 
this,  because  if  air  can  be  forced  into  the  tube,  the 
other  contents  will  be  expelled.  Moreover,  it  is  not 
necessary  in  very  yoimg  children  to  use  water,  or  any 
of  the  various  methods  for  confining  the  aii'  of  the 
douche  to  the  post-nasal  space,  the  simple  condensation 
of  the  ail'  which  occurs  during  the  process  being  sufii- 
cient  to  cause  it  to  enter  the  tabes. 

These  precautionary  measures  should,  however,  be 
adopted  from  the  commencement,  and  if  done  firmly 
.  and  dexterously,  will  prove  so  comforting  to  the  patient 
(especially  the  syringwg)  that  however  fractious  he  may 
at  first  be  under  them,  there  will  soon  be  no  difficulty 
in  getting  him  to  submit.  It  may  be  observed  in  pass- 
ing that  this  proceeding  should  never  be  omitted  in 
syphihtic  infants  where  the  existence  of  snuffles  renders 
probable  the  presence  of  mucous  patches  in  the  nasal 
organ,  of  course  accompanied  with  suitable  constitu- 
tional treatment. 

From  the  commencement  of  an  attack  of  any  exan- 
them,  the  drum-head  should  be  kept  under  observation, 
just  indeed  as  the  conjunctiva  would  be  under  similar 
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cil'cumstances,  witli  the  view  of  subjecting  it  to  suitable 
treatment ;  because  the  early  apphcation  of  a  leech  as 
already  intimated,  will  prevent  future  trouble,  in  fact 
may  obviate  the  necessity  for  the  step  we  have  now  to 
consider,  that  of  puncturing  the  membrane. 

In  this,  as  in  every  other  surgical  interference  in  the 
region  of  the  ear,  the  first  point  is  to  obtain  a  good 
view  of  the  exact  spot  to  be  operated  upon,  and  with 
suitable  apphances  this  will  not  be  difficult.  In  child- 
ren the  external  canal  is  much  shorter  than  it  becomes 
in  later  life  when  development  is  comijlete,  the  defi- 
ciency in  the  length  being  due  to  the  absence  of  the 
inner  bony  section  of  the  canal  which  is  at  present 
represented  by  the  osseous  ring  into  which  the  tym- 
panic membrane  is  fixed.  The  external  canal  being 
thus  reduced  in  length,  the  drum-head  at  its  distal  end 
is  proportionately  near.  The  advantage  thus  arising  is 
counterbalanced  by  the  almost  horizontal  plane  which 
the  membrane  now  occupies  with  reference  to  the  pas- 
sage by  which  it  is  approached ;  hence  though  nearer 
to  hand  less  of  it  is  seen.  It  is  also  to  be  remembered 
that  it  is  the  inferior  segment  of  the  canal  which  may 
be  opened  without  risk  of  injury  to  the  ossicles.  ■ 

With  these  facts  in  mind,  the  patient  should  be 
placed  in  such  a  position  that  he  can  be  held  firmly, 
and  which  will  admit  of  a  good  light  being  thrown  into 
the  ear.  Various  sjjecula  have  been  introduced  for  faci- 
litating a  view  of  the  deeper-seated  tissues  of  the  ear. 
For  operating  purposes  they  are  aU  defective,  inasmuch 
as  they  impede  the  fi-ee  manipulation  of  the  instrument. 
I  have  endeavoured  to  remedy  these  defects  in  the  in- 
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strument  figured  in  the  adjoming  cut.  It  is  a  bi- valve 
instrument  uot  unlilce  Charriere's,  but  witli  mucli  smaller 
blades  aud  made  as  light  as  possible,  so  that  when  in- 
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troduced,  it  retains  itself,  and  occupies  very  little  space ; 
its  use  will  be  found  to  facilitate  most  proceedings  of 
of  an  operative  nature  in  the  region  of  the  drum.  To 
illuminate  the  aui'al  fundus  a  good  lamp  should  be 
placed  near  the  patient's  head,  the  flame  of  which  is 
reflected  from  a  short-focus  muTor,  about  four  inches, 
worn  in  the  ordinary  spectacle  frame  or  forehead  band 
in  use  in  laryngoscopy,  and  which  may  be  made  to 
replace  the  ordinary  longer-focussed  laryngeal  mii-ror. 
Aided  by  this  arrangement,  a  glance  will  show  up  the 
now  bulging  and  opaque  membrane,  when  the  knife 
can  be  introduced  and  the  membrane  incised ;  this  in- 
cision, as  already  stated,  should  by  preference  be  made 
through  the  inferior  segment  of  the  membrane,  and  if 
possible  in  front  of  the  manubrium.  As  regards  the 
land  of  knife  the  one  figured  below  has  some  advan- 
tages ;  it  is  contained  in  a  guarded  sheath,  the  blade 
being  propelled  by  pressure  on  a  spring,  so  that  the 
right  moment  may  be  seized  for  completing  the  opera- 
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tion.  The  length  of  the  blade  can  also  he  regulated 
beforehand.  Its  entii-e  diameter  does  not  exceed  one 
and  a  half  miUimetres.    These  are  pouats  -which  give 


Fig.  7. 


the  instrument  in  question  considerable  advantages  in 
operatuig  on  children,  though  I  repeat  the  caution  that 
the  head  should  always  be  held  fii-mly  by  a  rehable 
assistant.  At  the  moment  of  the  incision  a  creaking 
sound  will  be  heard  as  the  tense  membrane  gives  way. 

The  advantage  of  making  the  puncture  as  forward  as 
possible  is  that  in  this  position  the  wound  in  the  mem- 
brane is  nearest  to  the  opening  of  the  Eustachian  tube, 
a  circumstance  which  enables  the  after  treatment  to  be 
most  advantageously  carried  out.  It  is  also  furthest 
removed  from  the  chain  of  ossicles,  which  incur  no  risk 
of  damage  when  the  anterior  segment  of  the  membrane 
is  selected  for  the  operation.  Apart  from  these  consi- 
derations every  surgeon  would  choose  the  most  project- 
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ing  point  for  incisiou  when  liis  object,  as  in  the  j)resent 
instance,  is  the  evacuation  of  pus,  and  myringotomy 
performed  for  this  purpose  offers  no  exception  to  this 
rule. 

The  after  treatment  consists  in  very  gently  •  syriaging 
the  ear  with  a  solution  of  bicarbonate  of  soda  in  warm 
water  to  remove  the  fluid  accumulated  in  the  tympanic 
cavity.  In  this  way  not  only  the  cavity  but  the  mas- 
toid cells  may  be  washed  out,  the  fluid  escaping  both 
by  the  meatus  and  through  the  Eustachian  tube  into 
the  mouth,  or  it  may  run  out  by  the  nose.  This  latter 
remark  applies  more  especially  to  older  subjects  for 
whom  the  operation  has  to  be  performed.  In  syring- 
ing under  these  cu'cumstances,  in  very  young  infants, 
no  force  must  be  used  or  the  injected  fluid  will  press 
upon  the  membranes  closing  the  labyrinth,  and  produce 
the  effect  which  the  operation  is  intended  to  obviate. 
The  syringing  must  be  repeated  several  times  daily  to 
prevent  the  estabhshment  of  an  otorrhoea,  and  for  tliis 
pm-pose  a  few  drops  of  carbolic  acid  may  be  added  to 
the  alkaline  fluid. 

Irrespective  of  the  ease  with  which  this  operation 
can  be  performed  under  the.  conditions  detailed,  the 
surgeon  who  may  adopt  it  will  have  the  double  satis- 
faction of  rescuing  a  life  from  imminent  peril,  as  weU 
as  of  preventing  the  certain  prospect  of  a  greater  or  less 
degree  of  permanent  future  deafness,  which  will  be  sure 
to  ensue  should  the  patient  recover  without  its  perform- 
ance. 


CHAPTEE  III. 


Sources  of  Eae  Affections  in  Infancy,  Childhood 
AND  Adolescence.  Post-nasal  Growths;  Etiology; 
Pathology  ;  Diagnosis  ;  Treatment. 

The  disease  whicli  next  in  order  of  frequency  to  those 
discussed  in  the  preceding  chapters,  is  most  operative 
in  jiroducmg  deafness  during  the  early  periods  of  life, 
is  without  douht  the  occurrence  of  gi-owths  in  the  post- 
nasal space,  including  in  this  region  the  vault  of  the 
pharynx  together  with  its  posterior  and  lateral  walls. 

Such  being  the  case,  it  is  somewhat  remarkable,  that 
there  does  not  exist  a  suigle  origmal  monogi-aph  on  the 
subject  by  an  Enghsh  Surgeon,  a  fact  that  may  perhaps 
be  accounted  for  by  the  remark  of  a  German  Physician, 
to  the  effect  that  in  England  he  had  observed  doctors, 
as  a  rule,  did  not  "uiterrogate  the  nose."  Be  this  as 
it  may,  the  fact  remauis  that  we  are  indebted  to  con- 
tinental authors  for  the  earhest  as  well  as  the  latest 
treatises  on  the  subject.  Dr.  Meyer  of  Copenhagen 
was  the  first  to  draw  attention  to  the  disease,  and  a 
paper  on  adenoid  vegetations  in  the  naso-pharyngeal 
cavity  by  him,  and  pubhshed  m  the  Proceedings  of  the 
Royal  Medico- Chirurgical  Society,  Oct.,  1869,  was  the 
first  introduction  of  the  subject  to  the  Profession  in  this 
country.  Dr.  Loewenberg  of  Paris  has  recently  pub- 
hshed an  exliaustive  treatise  on  the  disease,  a  good 
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translation  of  which,  hy  Dr.  MacNaughtou  Jones,  ap- 
peared in  the  early  numbers  of  the  Medical  Press  and  Cir- 
cular for  1879.  In  1875  Dr.  Beverley  Robmson  of  New 
York  published  two  cases,  with  drawings  of  the  growths, 
though  he  adds  a  note  statmg  that  in  his  belief  typical 
cases  of  pendulous  vegetations  in  this  region  are  rarely 
if  ever  seen  in  the  United  States.  In  the  second  edition 
of  Dr.  Cohen's  "Diseases  of  the  Throat,  &c."  published 
in  1879  the  subject  is  dealt  with  more  fully,  conveying 
the  impression  that  since  attention  has  been  called  to  it, 
the  disease  will  be  found  of  frequent  occurrence  when 
looked  for,  in  America  as  in  England.  In  Mr.  Watson's 
"  Diseases  of  the  Nose  "  the  subject  is  dismissed  in  Uttle 
more  than  a  page,  as  it  is  in  Holmes'  "  System  of  Sur- 
gery," each  author  contenting  himself  with  a  summary 
of  Meyer's  observations.  Fraenkel  who  treats  of  the 
Nose  in  Ziemssen's  "  Cyclopoedia"  only  briefly  aUudes  to 
the  topic,  probably  because  the  treatment  belongs  rather 
to  the  domain  of  Surgery  than  Medicine. 

The  comparative  neglect  on  the  part  of  English 
Aurists  and  Surgeons  of  a  subject  of  such  great  im- 
portance cannot  certainly  be  referred  to  its  rarity  since, 
at  the  time  of  writing  these  pages,  I  have  some  eight 
or  ten  cases  undergoing  treatment  in  the  wards  of  the 
Throat  Hospital  or  in  its  out-patient  department,  and 
fresh  cases  crop  up  almost  daily. 

The  disease  consists  in  the  presence  of  a  number  of 
growths,  or  vegetations  occupying  the  post-nasal,  or 
pharyngo-palatine  space.  They  may  be  confined  to 
the  vault  of  the  pharynx,  or  be  scattered  indiscrimin- 
ately over  the  boundary  walls  of  the  region.    They  are 
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l^edunculated  or  Bessile,  the  former  being  nodulated  or 
flattened  masses  varying  in  size  from  a  horse-bean  to  a 
spht  pea,  some  are  even  smaller.    The  sessile  are  found 

Fig.  8. 


Specimens  of  growths  after  removal,  natural  size. 


chiefly  upon  the  posterior  wall  of  the  pharynx.  The 
stalked  variety  are  seldom  found  so  low  down  as  to  be 
visible  unless  the  soft  palate  be  raised,  or  the  rhiao- 
scopic  mirror  be  used  to  inspect  them.  They  may  be 
few,  and  scattered,  or  be  so  abundantly  developed  as 
completely  to  fill  the  post-nasal  space.  They  vary  hi 
consistence  as  much  as  in  size,  some  being  soft  and 
gelathious  to  the  touch  while  others  are  firm  and  un- 
yielding. They  usually  bleed  readily  when  subjected 
to  palpation,  a  circumstance  which  has  a  very  hnpor- 
tant  bearmg  on  the  histological  character  of  these 
growths. 

Pathology.  Up  to  the  present  time  all  writers  have 
spoken  of  the  growths  occurring  in  the  post-nasal  space 
as  hypertrophic  developments  of  the  glandular  struc- 
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tures  proper  to  it,  aud  the  term  "  adeuoitl  gi-owtlis" 
has  for  this  reasou  been  affixed  to  them.  Thus  they 
are  usually  described  as  multiple  developments  of  the 
folhcles  of  the  pharyngeal  tonsil,  plus  a  considerable 
increase  of  the  adjacent  connective  tissue ;  and  in  the 
larger  masses  an  abundant  proliferation  of  all  the  ele- 
ments of  mucous  membrane  associated  with  the  gland 
structure  proper. 

From  the  commencement  of  my  acquaintance  with 
the  disease  I  entertained  doubts  respecting  the  enthe 
correctness  of  this  view,  beheving  them  to  be  affihated 
rather  to  papillomatous  than  to  adenomatous  tumours. 
That  is,  I  suspected  them  to  be  warty  rather  than  glan^ 
dular  in  then-  origin.  The  ckcumstances  leading  to 
this  impression  were  ;  first,  the  extremely  wart-like 
appearance  of  many  of  them  when  removed ;  second, 
the  tendency  to  bleed  when  handled,  a  chcumstance 
characterising  papillary  growths  in  the  bladder,  and 
elsewhere,  when  mucous  membrane  forms  the  structure 
on  which  they  are  found ;  third,  their  probable  tendency 
to  spontaneous  disappearance  after  adult  hfe,  like  warts 
on  the  hands,  &c.,  a  fact  which  though  requiring  confu-- 
mation  as  regards  these  particular  excrescences,  has 
many  chcumstances  to  favour  its  acceptance. 

Whatever  doubt  I  may  in  deference  to  authority  have 
entertained  on  this  subject  has  been  disposed  of  by  the 
careful  examination  of  numerous  microscopical  sections 
recently  made  for  the  purpose  of  ascertaining  tliis  point. 
They  are  then  seen  to  consist  of  very  closely  packed 
connective  tissue  fibres,  interspersed  with  cells  proper 
to  these,  as  well  as  occasional  nest-like  cells.    The  epi- 
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thelial  element  is  most  marked  at  the  periphery,  while 
the  entire  substance  is  densely  crowded  with  the  minute 
cells  found  in  connective  tissue  in  a  state  of  active  growth. 
There  is  usually  a  thuming  of  aU  the  elements  in  the 
centre  of  the  growth  where  a  minute  vessel  passes 
along  it,  entering  at  the  root.  At  this  central  line 
they  show  a  decided  tendency  to  part  in  the  act  of 
slicing,  which  from  their  softness  is  a  difficult  process. 

For  the  above  reasons  I  am  induced  to  regard  these 
vegetations  as  papillomata,  and  for  others  to  be  shortly 
stated,  infer  then-  origin  to  be  congenital,  or  to  com- 
mence shortly  after  birth.  Growing  as  they  do  from 
the  mucous  lining  of  the  pharyngeal  vault,  they  cannot 
fail  to  exercise  an  u-ritating  effect  upon  the  pharyngeal 
tonsil,  in  then:  immediate  vicinity,  an  influence  which 
frequently  leads  to  proliferating  and  hypertrophic 
changes  in  it,  thus  adding  to  the  bulk  of  the  ob- 
structing mass.  This  latter  must,  however,  be  re- 
garded as  secondary  to,  and  dependent  upon  the 
presence  of  the  papUlary  excrescences. 

If  the  view  now  advanced  of  the  pathogenesis  of  the 
disease  be  correct,  the  term  "adenoid"  as  apphed  to 
the  vegetations  is  a  misnomer.  It  would  be  more 
suitable  to  describe  them  as  "  papillary  growths,"  the 
glandular  element  mentioned  above  bemg  regarded  as 
an  accident  of  the  situation  of  the  disease ;  moreover, 
it  is  often  absent. 

Etiology.  There  does  not  appear  to  be  any  well  re- 
cognised cause  by  which  to  explain  the  occurrence  of 
these  vegetations,  beyond  certain  "  family  procHvities," 
on  which  Loewenberg  insists,  from  the  fact  that  they 
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frequently  appear  in  several  members  of  the  same 
family.  This  is  a  well-attested  circumstance,  and 
was  illusti-ated  in  the  cases  fm-nished  by  the  family 
R  ,  a  boy  and  his  sister,  belonging  to  which  pre- 
sented themselves  for  deafness,  due  to  this  disease,  at 
my  aural  clinic.  An  elder  married  sister  was  also  under 
treatment  for  polypus  of  the  ear  ;  attached  to  this  was 
the  necrosed  manubrium  which  came  away  with  the 
polypus.  In  this  latter  instance  the  post-nasal  growths^ 
supposrag  them  to  have  been  the  origin  of  the  ear 
mischief  which  resulted  in  polypus — an  assumption 
favoui-ed  by  the  early  history  of  this  patient — have  dis- 
appeared, a  point  to  which  reference  will  again  be, 
made.  Her  case,  however,  illustrates  the  probable  re- 
sult in  serious  middle  ear  disease  extending  into  later 
life,  which  is  the  ordinary  result  of  neglecting  these 
growths,  even  though  they  may  in  the  meantime  have, 
disappeared  spontaneously. 

At  present  I  incline  to  the  belief  that  the  disease  is 
congenital,  having  found  it  well  developed  in  an  infant 
aged  nine  months,  and  having  operated  on  another  just 
over  two  years  of  age,  who  had  exhibited  symptoms  of 
their  existence,  viz.,  snufQ.es,  impeded  nasal  respiration,, 
and  disturbed  sleep,  since  bu-th.  They  have  not  so  far 
as  I  can  discover  any  relationship  with  syphihs,  the 
parents  in  my  cases  being  free  from  any  such  taint, 
except  in  one  instance,  so  far  as  evidence  on  this  point, 
was  obtainable. 

The  exact  nature  of  the  inherited  prochvity  will  I 
think  be  found  in  enfeebled  inhibitory  power  exercised 
by  the  vaso-motor  centres  over  the  particular  tissue 
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tract  involved,  leading  to  liypernutritional  states  of  this 
region,  and  which  condition  of  tendency  to  local  vaso- 
motor pareses  is  undoubtedly  transmitted  by  parents 
to  their  offspring. 

As  it  is  rare  to  meet  -with  the  disease  after  the  age  of 
adolescence,  the  question  arises,  -what  becomes  of  it  in 
those  numerous  instances,  where  childi-en  so  afSicted 
have  grown  up  to  adult  life  with  their  ailment  unde- 
tected and  therefore  unrelieved  ?    It  is  most  probable 
that  the  growths  disappear  spontaneously,  in  the  same 
way  as  warts  on  the  hands  and  elsewhere  are  known  to 
do.    The  gradual  enlargement  of  the  region  which  is 
theii-  favourite  habitat,  and  which  takes  place  as  develop- 
ment approaches  completion  m  common  with  the  rest 
of  the  facial  fi-amework,  favours  this  presumption.  In- 
crease of  space  in  the  naso-pharyngeal  region  imphes 
freer  access  of  air,  readier  escape  of  secretions,  and  con- 
sequently greater  dryness  of  the  surroundings  generaUy. 
The  son  thus  drahied  and  ventHated  appears  unfitted 
for  these  vegetations  to  flourish  upon,  especiaUy  when 
accompanied  with  the  increase  of  nerve  and  cii-culatory 
force,  foUowing  the  completion  of  this  change,  and  they 
accordingly  diminish  and  disappear.     These  papillary 
excrescences  constitute  therefore  one  of  those  few  affec- 
tions concerning  which  it  may  with  truth  be  said  that 
the  patient  "grows  out  of  them."    It  would  be  most 
unwise,  however,  to  wait  for  the  advent  of  such  spon- 
taneous extinction,  because  of  the  detrimental  conse- 
quences effected  by  the  disease  durmg  its  period  of 
persistence,  especiaUy  on  the  organs  of  hearmg,- 
consequences  which  constitute  for  it  a  special  demand 
on  the  attention  of  aurists. 
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Diag)iosis.  The  symptoms  exhibited  by  the  patients 
who  have  come  under  my  care,  though  similar  in  kind, 
have  been  very  variable  in  degree,  depending  upon  the 
extent  of  the  growths,  but  more  especially  on  the  j)ar- 
ticular  part  of  the  naso-pharyngeal  space  from  which 
they  proceed.  The  most  likely  symptom  to  attract 
attention  is  niodification  of  the  voice.  In  shght  cases, 
the  natural  timbre  of  the  voice  only  is  lost,  while  in 
those  in  which  the  tumours  encroach  upon  the  choan« 
Cposterior  nasal  meati)  the  voice  is  much  altered,  ac- 
quii-ing  a  nasal  twang  specially  characterised  in  the 
pronunciation  of  the  consonants  m  and  n,  which  become 
respectively  6  and  cZ.  Thus,  "  common"  is  pronounced 
"cobbod,"  a  modification  with  which  everyone  is  fairly 
familiar  as  the  result  of  a  common  cold. 

"  Buccal  Respiratioii'  of  Loewenberg,  or  breathing  by 
the  mouth,  is  not  always  pi*esent,  even  when  the  disease 
exists  to  a  considerable  extent,  as  it  requires  for  its 
complete  production,  the  occlusion  of  the  lower  meatus 
of  the  nose.  This  is  a  point  of  some  importance,  be- 
cause inabiUty  to  breathe  by  the  nose,  being  generally 
regarded  as  a  collateral  indication  of  the  presence  of 
the  vegetations,  their  absence  might  be  inferred,  if 
the  patient  can  so  respire.  As  a  matter  of  fact,  nearly 
all  my  cases  have  been  able  to  do  so  when  tested  in 
the  ordinary  way,  e.g.,  by  placing  the  forehead  muTor 
beneath  the  nostrils,  and  instructing  the  patient  to 
pronounce  the  letters  m,  n.  The  mirror  will  be  dim- 
med by  the  moisture  of  the  expired  air  deposited  on  the 
glass,  the  space  occupied  by  such  deposit  being  propor- 
tionate to  the  freeness  of  the  passage.  It  is  frequently 
even  in  the  normal  state  different  for  each  side. 
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The  reason  of  this  abihty  to  breathe  through  the 
nostrils  is,  that  the  growths  aboun-l  most  freely  in 
the  pharyngeal  vault,  and  while  in  this  position  they 
tend  to  occlude  the  superior  openings  of  the  nasal 
passage,  the  inferior  meatus  is  left  comparatively  free. 
It  is  important  to  note  that  it  is  along  this  lower  pas- 
sage that  air  chiefly  passes  in  ordinary  nasal  respu-ation. 
In  the  upper  ones  the  air  though  set  in  motion  by  the 
lower  current,  is  comparatively  tranquil,  except  in  forced 
efi"orts  as  in  sniffing  or  smelling,  {vide  Fraenkel,  ojj.  cit.) 
Bearing  in  mind  this  fact,  it  will  be  apparent  that  the 
abihty  to  perform  nasal  respiration  by  no  means  pre- 
cludes the  possible  presence  of  the  growths,  which,  if 
otherwise  indicated,  must  be  searched  for  as  subse- 
quently du-ected. 

Where  the  occlusion  of  the  choanse  is  complete  buccal 
respiration  of  necessity  follows,  associated  with  aU  those 
inconveniences  to  the  lower  portion  of  the  respiratory 
tract,  resulting  from  the  inspiration  of  an-  which  is 
"  drier,  cooler,  and  more  unclean,"  than  it  is  when 
warmed,  moistened,  and  filtered,  during  its  transition 
through  the  nasal  channels.  Provision  for  these  m- 
fluences  upon  the  air  is  supplied  by  the  peculiar  erectile 
tissue  with  which  the  mucous  membrane  covering  the 
turbinated  bones  is  furnished.  The  credit  of  discovering 
this  tissue  is  claimed  for  Kohlrausch,  who  described  the 
structure  muiutely  in  Miiller's  Archives,  1853.  But  the 
following  note  in  Toynbee's  Diseases  of  the  Ear,  would 
seem  to  transfer  the  merit  to  our  countryman.  He 
says,  "many  years  agro  I  pointed  out  the  pecuhar  erec- 
tile tissue  of  which  the  nasal  mucous  membrane  is 
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composed,  not  only  in  man,  but  in  most  mammalia ; 
this  tissue  is  a  most  efficient  natural  '  respii'ator,'  "  (p. 
200  op.  cit.)  Judging  from  Loewenberg's  insistance, 
it  would  appear  that  buccal  respiration  obtains  in  these 
cases,  to  a  much  greater  degree  on  the  continent  than 
it  does  in  this  country.  Where  it  does  occur  to  any 
extent,  the  expression  of  the  patient  is  markedly 
changed  from  the  mouth  being  always  open,  by  which 
a  very  stupid  appearance  is  imparted  to  the  physiog- 
nomy. Obstruction  of  the  nasal  air-passages  is  com- 
monly increased  by  the  accumulation  of  a  muco-pm'ulent 
discharge  in  the  j)ost-nasal  space,  fi'om  which  it  escapes 
both  by  the  anterior  nasal  meatus  as  well  as  by  the 
Ijharynx.  It  is  a  source  of  great  annoyance  to  the 
sufferer,  whose  excoriated  nostrils  testify  to  its  mita- 
tiug  character.  At  the  same  time  he  is  frequently 
unable  to  blow  the  nose. 

hnpeded  nasal  respiration  from  whatever  cause  arising, 
and  it  acknowledges  many  others  besides  that  at  pre- 
sent under  review,  exercises  important  modifications 
on  the  functions  of  the  eustachian  tube,  so  that  its 
influence  in  the  causation  of  deafness  cannot  be  too 
strongly  insisted  upon. 

Snoring  is  a  symptom  which  always  attends  the  pre- 
sence of  growths  in  the  post-nasal  region.  It  appears 
to  be  due  to  the  depression  of  the  soft  palate,  and  its 
diminished  phabihty,  consequent  upon  the  presence  of 
the  tumours.  Its  fi-ee  margin  is  thus  pushed  into  the 
midst  of  the  breath-way,  and  vibrates,  hke  the  reed  of  a 
wind  instrument,  with  each  act  of  expiration.  I  have 
not  noticed  any  special  loss  of  taste  or  sviell  in  my  cases, 
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though  these  senses  are  Hkely  to  be  iDrejudiced  in  ex- 
treme instances  of  the  disease. 

"  Snuffles."    It  has  abeady  been  stated  that  the  dis- 
ease is  probably  congenital  in  its  origin,  being  due  to 
hereditary-  prochvities  of  a  local  nutritional  character, 
and  that  the  increase  in  size  of  the  growths  advances 
pari  passu  with  that  of  the  body  generally.  Hence 
it  is  that  the  annoyance  they  occasion  is  so  fi-equently 
aggravated  towards  the  period  of  puberty,  and  it  is 
then  perhaps  that  we  are  most  frequently  called  upon 
to  treat  it.     But  these  conditions  must  occasionally 
come  to  the  front  in  infancy,  and  the  fact  is  worth 
a  passing  remark  by  way  of  caution  that  they  be 
not  overlooked.    The  following  case  will  illustrate  the 
important  bearing  they  may  have  in  this  relationship. 
I  was  asked  by  a  surgeon  to  see  his  child,  a  httle 
ghi  aged  9  months,  respecting  whom  he  had  come 
to  entertain  the  conviction  that  she  was  the  subject 
of  syphUis,  on  account  of  "  snuffles,"  to  which  she 
had  been  subject  in  a  marked  degree  from  birth. 
Having  been  absolutely  free  from  this  disease  him- 
self, his  mmd  was  becoming  the  prey  of  the  most 
disquieting  suspicions.     The  child  was  the  picture  of 
health,  and  though  the  respu-ation  was  unmistakeably 
"  snuffling,"  there  was  no  other  indication  of  syphihs. 
On  passing  the  finger  into  the  post-nasal  space,  a  crop- 
of  excrescences  was  discovered,  and  the  suspicious 
symptom  reduced  to  its  proper  dimensions.    This  was 
the  youngest  patient  m  whom  I  have  verified  the  pre- 
sence of  the  disease,  but  there  can  be  little  doubt  it 
Avould  be  oftener  found  if  sought  after. 
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Deafness  is  undoubtedly  the  symptom  wliich,  more 
constantly  than  any  other,  is  ussociated  with  the  con- 
dition under  discussion.  It  is  also  that  for  which  the 
patient  is  most  frequently  brought  under  medical  obser- 
vation. Lucae  refers  its  occurrence  to  the  exhaustion 
of  air  from  the  tympanic  cavity,  consequent  upon  the 
suppression  of  nasal  respiration,  the  mechanism  of 
which  is  imitated  in  Toynbee's  experiment,  i.e.  when 
swallowing  is  performed  with  the  nostrils  closed.  It  is 
the  reverse  of  the  Valsalvan  process,  for  while  the  latter 
distends  the  middle  ear  and  pushes  the  membrane  out- 
wards, the  former  by  exhausting  this  chamber  draws 
the  di'um-head  inwards.  The  persistence  of  the  altered 
state  of  mtra-tympanic  tension  implied  iu  complete 
nasal  obstruction,  presents  very  serious  interferences 
with  the  hearing  power  of  the  patient,  the  character- 
istics of  which  are  described  later  on.  But,  as 
ah-eady  stated,  it  is  comparatively  rare  for  nasal 
respiration  to  be  completely  suj)pressed,  and  yet  the 
deafness  is  as  constantly  present  where  the  nostrils  are 
patent,  as  it  is  when  they  are  occluded.  The  explana- 
tion of  its  occurrence  is  that  the  irritation  produced  by 
the  papillary  growths  occasions  inflammation  of  the 
glandular  tissue  of  the  region,  as  already  explained, 
which,  from  its  chi'onic  character,  induces  a  hyper- 
trophic state  of  the  minute  glands  scattered  about 
the  posterior  pillars  of  the  fauces,  as  well  as  of  the 
back  of  the  pharynx.  When  one  of  these  adenoid  hy- 
pertrophies occurs  in  the  neighbourhood  of  the  orifices 
of  the  eustachian  tube,  the  zone  of  inflamed  mucous 
membrane  surrounding  it,  extends  into  the  tube,  and 
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excites  iu  it  a  state  of  chronic  catarrh,  which  soon 
spreads  by  continuity  of  tissue  into  the  tympanic  cavity, 
and  may  eventually  lead  to  perforation  of  the  mem- 
brane, and,  as  seen  in  the  case  already  quoted,  may 
induce  chronic  otorrhoea,  polypus,  and  the  gravest  of 
aU  comphcations,  necrosis  of  the  walls  of  the  tympanic 
cavity.  Indeed  it  is  a  common  occurrence  in  the  out- 
patient department,  to  have  a  series  of  cases  niustrating 
all  the  stages  of  the  disease,  from  simple  alterations  of 
intra-tympanic  tension,  to  otorrhoea  and  polypus ;  aU 
of  them  associated  with,  and  starting  fi-om,  this  papU- 
lary  disease.  Thus  to  the  patients  other  troubles  are 
added  chronic  otorrhoea  and  deafness.  Frequently  the 
affection  of  the  ear  is,  as  just  stated,  of  a  more  passive 
type,  i.e.  non-suppurative  inflammation  of  the  tym- 
panum with  more  or  less  depression  and  injection  of 
the  membrane. 

As  regards  the  treatment,  it  will  suffice  to  state  here 
that  the  adoption  of  the  ordinary  principles  of  treating 
catarrh  of  the  tube  wUl  be  useless,  unless  the  local 
cause  be  first  sought  for  and  removed.  This  will  be 
accomphshed  by  two  or  three  apphcations  of  sohd 
nitrate  of  silver,  guiding  the  salt  fused  on  the  end  of 
an  aluminum  wire  to  the  inflamed  spot,  by  the  as- 
sistance of  the  rhinoscopic  mirror;  or,  the  guarded 
caustic  holder,  described  further  on— which  is  a  safer 
method  of  applying  caustics  behind  the  palate  veil— may 
be  used  for  the  purpose.  These  remarks  assume  that 
the  vegetations,  the  fons  et  origo  mah  have  been  al- 
ready extirpated. 

To  a  hasty  observer,  the  foregoing  tram  of  symptoms 
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may  be  referred  to  the  enlarged  tonsils,  wliicli  usually 
CO- exist  to  a  greater  or  less  degree  with  the  alfection  of 
the  pharyngeal  vault  under  review.  If  treatment  be 
limited  to  their  removal,  the  result  will  disappoint  both 
operator  and  patient.  It  is  very  rare  in  my  experience 
for  deafness  to  depend  upon  hypertrophy  of  these  or- 
gans, though  their-  ablation  may  be  demanded  for  other 
and  independent  reasons. 

Loewenberg  lays  stress  upon  certain  deformities  of 
the  chest  walls  as  the  result  of  this  adenoid  or  papillary 
disease.  I  have  carefully  looked  for  this  condition, 
but  have  never  met  with  it  in  any  case  that  has 

come  under  my  care.     The  boy  E         is  stated  to 

have  been  hydrocephahc  in  iafancy,  and  to  have  been 
further  afflicted  with  curvature  of  the  spine.  Neither 
condition  had  left  any  trace  of  its  former  existence 
when  I  saw  hhn  about  the  age  of  14  years  :  notwith- 
standing his  case  was  a  severe  one,  the  growths  re- 
moved from  his  post-nasal  cavity  equalling  in  the 
aggregate,  the  size  of  a  small  puUet's  egg.  During 
the  existence  of  the  affection  both  the  children  of  this 
family  suffered  from  night  sweats,  a  condition  I  have 
observed  somewhat  frequently  in  others  subject  to  the 
same  disease.  Is  this  increased  activity  of  the  skin  com- 
plementary of  the  impediment  to  respiration  ? 

Exaviination  of  patients.  When  the  thi-oat  of  a  yoimg 
child,  the  subject  of  papillary  and  adenoid  growths  is 
inspected,  the  veil  of  the  palate  is  seen  to  project  some- 
what forwards,  imparting  a  greater  depth  to  the  space 
between  it  and  the  posterior  wall  of  the  pharynx.  This 
feature,  though  a  very  frequent,  is  not  a  constant  one. 
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The  posterior  pillars  are  usually  liypertrophiecl,  and 
tend  by  their  increased  size  to  narrow  the  fauces  latter- 
ally.    If,  as  is  sure  to  happen,  the  fauces  contract  dur- 
ing inspection  a  mass  of  mucus  is  squeezed  do-wnwards 
by  the  effort,  so  as  to  become  visible  to  the  observer. 
Should  the  exammation  be  allowed  to  rest  here,  the 
case  might  easily  be  mistaken  for  one  of  post-nasal 
catarrh,  and  the  treatment  be  Umited  to  it,  in  which 
event  the  result  would  prove  abortive.    In  order  to 
complete  the  examination  it  is  well  to  syrmge  out  the 
naso-pharyngeal  space,  through  the  anterior  nares,  with 
a  warm  solution  of  soda  and  water,  to  remove  the  secre- 
tion.   Ehinoscopy  m  such  young  children  is  mvariably 
negative  in  its  results,  and  may  be  dispensed  with  for 
the  more  certain  indications  afforded  by  palpation. 

To  make  a  digital  examination  with  the  best  effect, 
the  left  arm  of  the  surgeon  should  be  passed  round  the 
patient's  head,  so  as  to  support  it  against  himself, 
while  his  left  hand  rests  on  the  patient's  chin.  By 
this  means  he  can,  at  the  proper  moment,  restraui 
any  effort  to  close  the  teeth  on  his  finger,  an  effort 
which  patients  of  all  ages  seem  unable  to  resist.  The 
mdex  finger  of  the  right  hand  is  then  passed  upwards 
behmd  the  soft  palate,  care  being  taken  not  to  carry 
the  uvula  with  it.  The  growths  wiU  then  be  encoun- 
tered, frequently  in  all  dh-ections,  but  more  especiaUy 
congregated  in  the  vault  of  the  pharynx,  men  pre- 
sent in  considerable  amount  the  sensation  imparted  to 
the  finger  is  that  of  an  irregular  soft  mass,  which  by 
continental  writers  has  been  fancifully,  but  not  inaptly, 
compared  to  touching  a  "  bunch  of  worms."    With  a 


infancy,  childhood  and  adolescence. 
Fig.  9. 
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Posterior  wall  of  pharynx  similarly  affected.  The  group  of  non-pendulous 
projections,  occupying  the  lower  third  of  the  wall,  represent  hypertrophies  of 
the  mucous  glands  proper. 
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little  practice  the  finger  may  be  made  to  examine  the 
entire  space,  and  so  to  discover  the  exact  situation  of 
the  growths.    It  is  not  therefore  necessary  to  introduce 
first  one  index  finger  and  then  the  other,  as  advised  by 
some  authorities  for  this  purpose.    The  mass  bleeds 
very  readily,  as  do  papillary  growths  from  mucous  mem- 
brane in  other  situations,  so  that  when  the  finger  is 
withdrawn  it  is  usually  smeared  with  blood.    This  pro- 
ceeding if  skUfully  conducted  is,  though  exceedingly 
disagreable,  almost  free  from  pam.    In  older  persons 
the  rhmoscope  may  be  used  when  the  appearances  will 
more  or  less  resemble  the  condition  represented  m  the 
engravings. 

As  regards  differential  diagnosis,  the  only  disease  with 
which  that  under  review  is  hkely  to  be  mistaken,  is  the 
form  of  post-nasal  catarrh  associated  with  chronic  in- 
flammatory enlargement  of  the  pharyngeal  tonsil,  which 
occupies  the  vault  and  a  portion  of  the  posterior  waU  of 
the  pharyngo-nasal  space.    This  very  troublesome  affec- 
tion of  early  hfe  was,  I  beheve,  first  described  by  Dr. 
Andi-ew  Clark  in  the  "London  Hospital  Eeports,"  1864. 
Eespectmg  the  function  of  this  gland  Dr.  Clark  records 
that  its  healthy  secretion  is  capable  of  converting  starch 
into  sugar.    It  is  to  the  researches  of  Luschka  that  we 
•  are  mdebted  for  the  most  complete  description  of  this 
.  little  known  organ,  and  the  accompanymg  illustration 
is  from  his  anatomical  atlas. 

Catarrhal  affections  of  the  pharyngeal  tonsil  have  a  special 
interest  from  an  otological  pomt  of  view,  inasmuch  as  they 
excite  similar  processes  m  the  eustachian  tubes,  and  thus 
furnish  an  occasional  cause  of  deafness.    The  gland  is 
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usually  thus  irritated  to  uuduo  activity  by  the  presence 
of  papillary  excrescences  in  its  vicinity,  and  then 
contributes  a  large  share  of  the  discharge  which  has 


Fig.  11. 


1.  Basilar  fibro-cartilage. 

2.  Internal  pharyngeal  fascia. 

3-  Superior  constrictor  muscle  of  pharynx. 
4.  Lacunx  of  tonsil. 

5-  Section  of  single  capsule  with  follicles  in  wall. 
6.  Acinose  mucous  glands. 
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been  seen  to  attend  the  graver  form  of  disease.  By 
means  of  palpation  and  rhmoscopy  it  should  not  be 
difficult  to  make  out  to  which  of  these  conditions  the 
patient's  symptoms  are  referable.  The  treatment  is 
discussed  as  far  as  it  concerns  our  present  purpose  at 
a  later  period  of  this  work.  Nasal  polypus  and  fibroid, 
growths  have  each  their  distmctive  characters,  but  they 
are  diseases  occurrmg  with  exceptional  rarity  at  the 
early  period  of  hfe  with  Avhich  we  are  now  concerned, 
and  are  therefore  scarcely  hkely  to  comphcate  the  diag- 
nosis. 

Treatment.    It  is  to  be 'premised  that  constitutional 
meastires  are  absolutely  useless  for  effectmg  a  dindnu- 
tion  of  the  excrescences.    Whatever  depreciation  the 
system  may  have  undergone  m  consequence  of  the 
disease,  cannot  be  remedied  tiU  the  mechanical  ob- 
struction to  respkation,  consequent   upon  it,  is  re- 
moved, and  this  can  only  be  satisfactorily  accomphshed 
by  operative  mterference.    Neither  do  I  attach  import- 
ance to  the  use  of  caustics  if  the  growths  are  abundant, 
and  their  use  m  shght  cases  is  more  pamful  and  pro- 
longed, than  would  be  then-  mstrumental  removal. 
Caustics,  however,  come  in  very  usefuUy  to  get  rid  of 
such  fragmentary  remauas  as  may  be  left  after  opera- 
tive measures  have  cleared  the  space  of  the  bulk  of  the 
tumours. 

The  first  case  in  which  I  operated  was  that  of  the 
boy  aged  2  years,  already  referred  to,  and  m  whom  the 
growths  were  located  chiefly  on  the  posterior  wall  of 
the  pharynx,  somewhat  above  the  velum.  At  this 
time  I  was  only  acquamted  with  Meyer's  cuttmg 
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ring,  and  this  being  unsuited  to  the  case,  I  used 
instead  a  paii*  of  long  dressing  forceps,  made  with  a 
curve  adapted  to  the  proportions  of  the  child,  with 
which  to  crush  the  growths.  This  was  done  with  the 
patient  anfesthetised,  and  with  a  satisfactory  result. 
While,  however,  such  a  proceeding  will  answer  the 
purpose  in  similar  accessible  cases,  it  is  quite  inade- 
quate to  deal  with  the  severer  types  of  the  disease. 

As  is  usually  the  case,  each  operator  has  his  favourite 
instrument.  Meyer  of  Copenhagen,  who  first  described 
the  disease,  uses  a  cutting  ring  attached  to  a  long  stem. 
This  is  passed  thi'ough  the  nostril  into  the  space  behind 
it,  the  growth  is  then  pressed  against  its  cutting  edge 
by  the  index  finger  introduced  behind  the  velum,  and 
so  severing  the  attachments  of  the  tumours.  This  pro- 
ceeding does  not  appear  to  have  met  with  much  favour 
at  the  hands  of  other  surgeons. 

The  most  generally  serviceable  instrument  is  that 
of  Loewenberg,  figiired  below.  It  consists  of  a  long 
and  proportionately  strong  pair  of  forceps,  curved  like 
the  itahc  /  and  cutting  at  the  rounded  points.  I  have 
found  it  expedient  to  modify  this  instrument  to  the 
extent  of  prolonging  the  cutting  edges  of  the  blades  on 
the  posterior  aspect,  in  order  to  adapt  them  to  the  fre- 
quently recurring  necessity  of  dealing  more  easily  with 
such  excrescences  as  grow  from  the  posterior  wall  of 
the  pharynx. 

Dr.  Delstanche,  of  Brussels,  has  invented  an  ingenious 
instrument  for  the  purpose  in  view,  which  he  calls  a 
"shding  adenatome,"  the  method  of  using  which  he 
was  good  enough  to  demonstrate  to  me  recently.    It  is 
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Loewenbcrg's  Forceps 
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ndaiDtecl  to  crush,  or  cut  off,  the  growth,  and  appears  to 
be  admu-ably  designed  for  either  object,  but  at  present 
I  have  had  no  opportunity  of  testing  its  comparative 
merits. 

Various  apphances  have  been  designed  for  conveying 
caustics  to  a  given  spot  behind  the  velum,  the  common 
object  of  all  being  to  do  so  without  touching  the  sur- 
rounding tissues.  This  is  accompHshed  by  covermg 
the  surface  on  which  the  fused  caustic  has  been  appHed 
with  a  vulcanite  shde,  which  is  withdrawn  by  a  suitable 
arrangement,  when  the  holder  reaches  the  pomt  of  ap- 
phcation.  As  already  intimated,  I  seldom  have  re- 
course to  this  additional  expedient,  it  being  usually 
sufficient  to  remove  as  many  of  the  tumours  as  can  be 
conveniently  seized  with  the  forceps;  the  bruising 
which  this  entails  on  the  remaining  portions,  impau's 
then-  vitality,  after  which  they  wither  and  disappear, 
or  at  any  rate  occasion  no  fm'ther  inconvenience.  It 
is  generally  necessary  to  have  two  or  three  sittings  to 
effect  a  sufficient  clearance. 

The  question  of  the  use  of  anesthetics  is  one  to  be 
decided  rather  by  the  amenabihty  of  the  patient  than 
by  the  pain  of  the  operation,  which  is  comparatively 
shght.  In  very  young  and  restive  subjects  they  must 
be  had  recourse  to,  in  order  to  permit  the  manipulations 
of  the  operator.  A  noteworthy  fact,  which  I  have  re- 
peatedly verified  in  connection  with  this  pouat,  is  that 
however  deeply  a  patient  may  be  anfesthetised,  imme- 
diately the  finger,  or  the  instrument,  is  introduced 
behind  the  velum,  a  quite  immediate  return  to  semi- 
consciousness is  commenced,  which  greatly  interferes 
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with  the  progress  of  the  operation.  This  occun-ence 
suggests  a  ready  method  of  restoration  should  an  emer- 
gency arise  during  anaesthesia  induced  for  any  purpose, 
viz.  to  u-ritate  with  the  finger  the  region  indicated, 
Prohably  the  strong  motor  acts  of  inspiration  thereby 
excited,  reach  the  muscles  reflexly  through  the  branches 
of  the  vagus  supphed  to  the  pharynx. 

Bleeding  very  seldom  causes  trouble ;  it  may  be 
stopped  by  blowing  tannin  into  the  space  with  an  in- 
sufflator, or  it  may  be  plugged  as  for  epistaxis. 

The  after  treatment  requured  is  very  shght.  Irrigation 
of  the  post-nasal  region  should  be  practised  two  or  thi-ee 
tunes  daUy,  with  weak  Condy's  fluid  or  solution  of  car- 
bolate  of  soda,  either  by  means  of  the  nasal  douche, 
or  the  anterior  nasal  syrmge.  It  is  well  not  to  exanune 
digitaUy  for  four  or  five  days  after  an  operation,  to 
aUow  soreness  to  go  off  before  domg  so.  For  the  same 
reason,  I  usuaUy  let  a  week  or  ten  days  elapse  before 
repeating  the  operation. 

When  the  growths  are  sufficiently  removed  and  the 
tissues  generally  recovered  from  the  interference  they 
have  suffered,  treatment  of  the  deafness  through  the 
eustachian  tubes  may  be  commenced.  Should  there  be 
otorrhoea,  or  the  ear  affection  have  advanced  so  as  to 
involve  the  drum-head,  treatment  through  the  external 
meatus  of  the  ear  should  go  on  side  by  side  with  that 
of  the  growths. 


CHAPTEE  IV. 


Sources  of  Eae  Affkctions  in  Adult  Life.  Paeetio 
Deafness,  arising  from  Paresis  op  the  Palato- tubal 
Muscles.    Etiology.    Diagnosis.  Treatment. 

The  imiDortant  part  which  the  muscles  of  the  Eustachian 
tube  enact  in  the  mechanism  of  normal  hearing  has 
been  long  recognised,  though  then  specific  functions 
have  yet  to  be  assigned,  but  their  influence,  when  ab- 
normally conditioned,  in  producing  deafness  and  its 
aUied  symptoms  has  scarcely  yet  received  the  regard  it 
demands.  Dr.  Weber-Liel  of  Berhn,  is  pre-emiaent, 
if  indeed  he  does  not  stand  alone,  in  his  researches  uito 
this  subject,  and  not  only  otologists  but  the  profession 
at  large,  are  indebted  to  him  for  the  only  accurate  and 
exhaustive  survey  of  the  comphcated  anatomical  and 
physiological  relations  of  the  Eustachian  tube  and  its 
muscles.  Previously  to  becoming  acquainted  with  Dr. 
Weber-Liel's  work,  my  attention  had  been  forcibly 
attracted  to  this  subject  by  observing  that  division  of 
the  palato-tubal  muscles  in  the  operation  for  the  cure 
of  cleft  palate  was  followed  on  several  occasions  by 
deafness,  an  occurrence  for  which  the  Uterature  of  the 
subject  had  not  prepared  me.  At  the  same  time, 
among  the  great  variety  of  cases  coming  under  my 
observation  m  the  out-patient  department  of  the  Hos- 
pital for  Diseases  of  the  Tluroat,  there  were  many  pa- 
tients presenting  paresis  of  the  palate  muscles,  who 
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concurrently  complained  of  deafness,  or  noises  in  the 
ears,  but  whose  auditory  api^aratus,  except  for  tLiis 
defect,  presented  no  unhealthy  appearances.  These 
clinical  observations  of  the  deteriorating  effect  on  the 
Hearing  power  of  certain  pathological  states  of  the 
palato-tubal  muscles,  lead  me  to  conclusions  which  I 
subsequently  found  to  be  in  harmony  with  much  of 
what  Dr.  Weber- Liel  had  already  written  on  the  sub- 
ject.   I  had  embodied  these  views  in  a  paper  read 
before  the  Otological  section  at  the  meeting  of  the 
British  Medical  Association  in  Cork,  and  it  was  in  dis- 
cussing this  paper  with  Dr.  W.-Liel,  that  I  became 
cognisant  of  the  opinion  he  held  and  had  already  pub- 
lished in  his  work  on  "  Progressive  Schwerhorigkeit," 
While,  therefore,  I  gladly  acknowledge  that  he  had  in 
many  respects  anticipated  some  of  my  observations,  the 
fact  that  similar  conclusions  had  been  mdependently 
arrived  at  when  approached  anatomically  on  the  one 
hand  and  chnically  on  the  other— tends  greatly  to  their 
confirmation. 

My  object  in  the  present  chapter  is  to  invite  atten- 
tion to  the  large  number  of  cases  of  deafness  and  allied 
troubles,  which,  while  differentiating  themselves  by 
marked  characteristics  from  this  author's  disease,  ac- 
knowledge in  common  with  it  the  same*  point  of  de- 
parture, viz.  a  defective  state  of  mnervation  of  the 
tubal  muscles— i.e.,  paresis  of  these  muscles  ;  on  which 
account  I  have  caUed  it  j^aretic  deafness.  This  condition 
may  comphcate  other  factors  of  disease ;  but  owmg  to 
the  anatomical  relations  of  the  tubal  muscles  with  the 
soft  palate,  the  diagnosis  is  rendered  unusuaUy  easy 
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wheu  tlie  characteristic  lesions  iuducecl  iu  tlio  latter 
region  come  to  be  recognised. 

The  experience  of  every  aurist  will  bear  out  the 
ptatemeut  that  cases  of  deafness  are  not  unfrequently 
met  with,  m  which  the  ear  itself,  so  far  as  it  is  open 
to  inspection,  presents  very  shght  departure— perhaps 
none  whatever— from  the  normal  state,  and  the  tempta- 
tion to  refer  such  cases  to  the  obscure  domain  of  what 
is  in  quite  recent  works  described  as  chronic  inflam- 
mation of  the  middle  ear,  is  very  gi-eat.    Many  of  these 
cases  assume  quite  a  new  complexion  when  the  exam- 
ination is  made  to  include  the  region  of  the  throat, 
more  especially  as  to  the  condition  of  the  soft  palate, 
for  it  will  then  be  discovered  that  a  large  proportion  of 
such  cases  present  a  more  or  less  marked  degree  of  loss 
of  power  of  the  muscles  of  this  region.    It  may  appear 
a  trite  remark  to  observe  here  that  a  careful  examina- 
tion of  the  throat  and  adjacent  regions  should  accom- 
pany every  attempt  to  diagnose  a  case  of  ear  disease. 
Equally  obvious  wUl  be  the  mfereuce,  after  the  occur- 
rence of  a  number  of  cases  of  paresis  of  the  soft  palate 
as  the  only  objective  morbid  condition  associated  with 
defect  of  hearing,  that  a  factor  other  than  catarrh  may 
be  at  the  root  of  such  defect.    Thus  the  author  came  to 
get  away  from  the  too-stereotyped  notion  of  an  inflam- 
matory process  being  the  invariable  concomitant  of 
so-called  throat  deafness,  while  the  neuroses   of  the 
palato-tubal  muscles  assumed  more  important  propor- 
tions in  relation  to  aural  defects.    It  is  necessary, 
however,  to  guard  against  the  assumption  that  every 
case  of  loss  of  power  in  the  palate  is  necessarily  accom- 
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pauied  with  deafness,  as  however  difficult  it  may  be  to 
assign  a  reason  for  such  exemption,  experience  pouits 
clearly  enough  to  the  fact  that  it  exists.  In  short, 
these  patients  present  many  variations  in  then-  symp- 
toms. Nearly  all  are  unconscious  of  anything  hemg 
wrong  with  the  throat,  some  complain  only  of  tinnitus, 
wliUe  in  the  majority  this  symptom  is  absent,  but  the 
deafness  is  unmistakeably  pronounced  in  most. 

Since  my  attention  has  been  drawn  to  this  subject  I 
have  found  these  palate  pareses,  both  m  hospital  and 
private  patients,  unexpectedly  fi-equent.    They  appear 
as  the  um-ecognised  legacies  of  long  past  iUness,  the 
exanthematous  or  contmued  fevers  bemg  then-  frequent 
testators  ;  or  their  presence  may  bear  witness  to  recent 
shock,  or  to  a  state  of  existing  mental  or  physical 
strain.    Further,  there  is  abundant  reason  to  beheve 
that  chronic  post-nasal  catarrh,  the  presence  of  neo- 
plasms in  the  post-nasal   space,  and  indeed  most 
chronic  diseases  of  this  region  tend  to  impah-  the  fimc- 
tional  activity  of  the  nerves  distiibuted  to  it-aii  im- 
pakment  which  may  remain  and  induce  its  own  set  of 
changes  in  the  auditory  apparatus  after  the  causes 
excitmg  it  have  disappeared.    In  these  observations 
I  find  myself  quite  in  accord  with  the  statements  ad- 
vanced by  Dr.  Weber-Liel.    The  cases  observed  by  me 
and  discussed  in  the  paper  referred  to,  present  some 
striking  points  of  divergence  from  the  disease  descnbed 
bytHs  author  as  "  progi-essive  deafness,"  and  which 
divergence  wiU  be  apparent  by  the  tabular  compai'ison 
of  symptoms  given  below,  of  the  two  classes  of  cases. 
The  importance  of  this  difference  is  m  its  patholo- 
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gical  bearing,  for  whereas  the  patients  whose  condition 
formed  the  basis  of  my  report  afforded  objective  evi- 
dence of  being  the  subjects  of  paresis  of  the  tensor  tym- 
pani muscle,  associated  with  a  similar  state  of  the  palate 
muscles— those  who  suffer  from  "progressive  deafness" 
are  described  by  its  able  deluieator  as  having  an  "  an- 
tagonistic contraction  "  of  the  tensor  tympani — associ- 
ated with  the  palate  paresis— a  divergence  of  sufficient 
import  to  constitute  a  distinct  group  of  aural  affections. 
The  following  is  the  table  referred  to  : 


Symptoms  in  "Proqebssive 
Deafness." 

1.  Paresis  of  palate  muscles 
connected  with  middle  ear. 

2.  Characteristic  signs  in  pa- 
late. 

3.  Antagonistic  contraction  of 
tensor  tympani. 

inducing 

4.  Depression  of  membrana 
tympani,  with  indications  of  per- 
manent retraction  of  tendon  of 
tensor  tympani,  coming  on  slowly. 

5.  Deafness  slight  at  first,  gra- 
dually increasing,  with  intervals 
of  abatement. 

6.  Noises,  constant. 

7.  Giddiness,  recurring  at  in- 
tervals, a  constant  symptom. 

8.  Progress,  slowly  to  complete 
deafness,  but  curable  in  early 
stages. 


Symptoms  in  "Paketic  Deaf- 

NESS." 

1.  Paresis  of  tensor  pala'and 
levator  palati. 

2.  Characteristic  signs  in  pa- 
late. 

3.  Paresis  of  tensor  tympani  . 
(probably  also  of  stapedius). 

permitting 

4.  Membrana  tympani  to  re- 
main nearly  normal  in  appear- 
ance, but  deprived  of  its  "ac- 
commodating" power. 

5.  Deafness  well  marked  from 
first. 

6.  Noises,  exceptional. 

7-  Giddiness,  absent  through- 
out. 

8.  Progress,   quickly  to  re- 
covery. 


Perhaps  it  if?  not  exceeding  the  limits  of  fact  to 
5rm  that  these  two  groups  of  cases— excluding  those 
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considered  in  tlie  preceding  chapters  as  referable  to 
causes  operative  in  infancy  to  produce  deafness,  such 
as  dentition  and  the  exanthemata— constitute  seven- 
tenths  of  the  cases  of  ear  disease  which  develope  them- 
selves in  the  middle  and  dechning  periods  of  Ufe.  It  is 
impossible  therefore  to  over-estimate  the  importance  of 
forming  clear  ideas  respecting  these  forms  of  the  dis- 
ease associated  with  paralysis  of  the  palato-tubal 
muscles. 

With  reference  to  the  first  gi-oup  of  symptoms,  Dr. 
Weber-Liel  afErms  the  tensor  tympani  to  be  the  antag- 
onistic muscle  of  the  tensor  palati,  and  that  when  the 
latter  is  paralysed,  the  former  becomes  antagonistically 
contracted,  and  this  is  what  he  describes  as  happenmg 
in  the  condition  named  by  him  "  progressive  deafness." 

On  the  other  hand  the  initial  morbid  state  m  the 
group  of  symptoms  formmg  the.  second  column,  and 
which  I  have  described  as  "  paretic  deafness"-is  one 
of  paresis  of  both  the  tensor  of  the  palate  and  of  the 
di-um-head.     The  identity  of  nerve- supply-fi-om  the 
otic  ganglion,  lead  to  the  mference  that  such  would 
be  the  case,  which  inference  the  negative  appeai-ances 
in  the  membrane  given  under  head  4,  as  well  as  the 
further  negations  under  6  and  7,  sufaciently  substan- 
tiate    The  very  early  occurrence  of  marked  deafness 
is  also  distinctive.    These  patients  do  not  appear  to 
progi-ess  so  certamly  and  rapidly  towards  severe  de- 
grees of  deafness,  when  treatment  is  neglected,  as  m 
the  other  type  of  the  affection.     I  am  at  this  time 
attending  a  gentleman  who  has  been  deaf  with  but 
tritimg  increase  for  17  years,  most  so  on  the  left  side, 
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wliich  corresponds  to  the  side  of  the  palate  exhibiting 
the  most  marked  degree  of  paralysis,  and  whose  palate 
fnrnished  the  sketch,  fig.  8,  frontispiece.  During  all 
this  time  he  has  never  been  giddy,  and  very  rarely  has 
he  had  tinnitus  ;  he  can  inflate  the  tympanum  by  the 
valsalvan  method,  and  the  drum-head  is  fau-ly  normal. 
Yet  the  watch  is  not  heard  on  contact,  hut  he  hears  the 
voice  if  sHghtly  raised.  It  appears  therefore  that  the 
deafness  results  from  simple  inabihty  to  accommodate 
the  membrana  and  ossicles  to  receive  and  conduct 
soimds.  It  is  clear  that  the  tympanum  is  sufficiently 
ventilated  in  all  these  cases  to  prevent  that  altered 
intra-tympanic  tension,  which  always  occurs  when  the 
admission  of  air  is  excluded,  and  from  which  cause,  if 
present,  there  would  result  collapse  of  the  membrane 
with  congestion,  noises,  and  perhaps  giddiness.  Now 
I  refer  this  comparative  patency  of  the  Eustachian 
tube,  wliich  is  the  conservative  element  in  these  cases,, 
to  the  action  of  the  subsidiary  muscles  of  the  tube, 
which  have  a  distinct  nerve- supply  from  those  hitherto 
considered,  viz.,  the  salpingo-pharyngeus  innervated  by 
the  glosso-pharyngeal,  and  the  internal  pterygoid  by 
the  3rd  division  of  the  5th,  and  whose  action  on  the 
tube  will,  if  remaining  unimpaired,  allow  an*  to  pass 
thi'ough  it  into  the  tympanum. 

The  merit  of  the  discovery  of  the  latter  muscle  as 
one  of  those  which  assist  in  the  functions  of  the  Eusta- 
chian tube  is  due  to  Dr.  Weber-Liel.  In  this  con- 
nection it  is  interesting  to  note  how  nearly  Toynbee 
approached  this  discovery,  as  may  be  inferred  fi-om  the 
following  quotation.    "  Tlie  muscles  which  open  the 
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Eustacliian  tube  in  the  bird  are  the  internal  pterygoid, 
or  rather  small  muscles  distinct  from  the  pterygoid,  but 
accessory  to  them."  (Vide  Note,  p,  193,  "  Diseases  of 
the  Ear"). 

The  suggestive  fact  about  these  anatomical  consider- 
ations is,  that  the  muscles  which  act  on  the  drum-head 
and  ossicles  to  bring  about  the  state  of  tension  in  the 
conducting  media  best  calculated  to  receive  and  propa- 
gate vibrations  of  sound,  are  associated  m  their  nerve- 
supply  with  the  muscles  whose  function  it  is  to  open 
the  tube  and  so  secure  the  proper  entry  of  air  within 
the  cavity  of  the  middle  ear,  without  which  the  accom- 
modation of  the  drum-membrane  could  not  take  place. 
Further  study  of  this  subject  will  probably  indicate  that 
it  is  to  the  paretic  state  of  the  tensors  of  the  palate  and 
drum-head  alone  that  the  symptoms  are  in  the  main  to 
be  referred,  and  it  is  the  consequences  of  then-  inactivity 
which  will  chiefly  concern  us  in  this  inquh-y. 

Passing  to  the  clinical  aspect  of  paresis  of  the  palate 
and  tubal  muscles,  and  bearing  in  mind  these  facts  of 
identity  of  nerve- supply,  it  becomes  clear  that  the  exis- 
tence of  the  palatal  paresis  which  we  can  see  and  in- 
vestigate enables  us  to  predicate  with  considerable 
exactness  the  presence  of  a  similar  loss  of  power  in 
the  intrinsic  muscles  of  the  ear  also,  which  we  could 
not  otherwise  detect.  The  combmation  of  both  these 
conditions  of  paresis  not  only  mterferes  vrith  the  ven- 
tilation of  the  tympanic  cavity,  but  is  destructive  of 
those  acts  of  accommodation  abeady  spoken  of  as  essen- 
tial to  the  accurate  perception  of  sound-waves.  We 
have  thus  brought  before  us  a  distinct  phase  of  copho- 
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sis,  which  I  ventvu-e  to  affirm  will  bo  found  to  be  a  very 
common  one  if  looked  for,  and  the  recognition  of  which 
will  prove  a  great  gain  in  the  differential  diagnosis  of 
the  various  forms  of  deafness.  It  has  the  further 
advantage  of  being  for  the  most  part  under  the  control 
of  the  aurist,  if  projDerly  treated. 

It  will  of  course  be  understood  that  I  do  not  refer  to 
that  form  of  impairment  of  muscular  action  seen  in 
this  region  as  the  result  of  follicular  inflammation,  or 
of  hypertroxjhic  thickening  of  the  fauces,  in  which  the 
submucous  tissues  are  infiltrated  and  stiffened  so  that 
even  the  act  of  swallowing  is  attended  with  a  marked 
effort.  These  lesions  are  in  their  essence  inflammatory  : 
they  interfere  with  the  operation  of  opening  the  car- 
tilaginous mouth  of  the  tube  by  clogging  the  move- 
ments of  the  muscles  destined  for  this  purpose,  just  in 
the  same  way  as  the  excursions  of  the  vocal  cords  are 
curtailed  by  an  inflamed  state  of  the  mucous  and  sub- 
mucous tissues  overlying  the  muscles  which  act  upon 
them.  Persons  who  smoke  and  drink  largely  often 
exhibit  this  sort  of  throat,  accompanied  with  more  or 
less  deafness,  the  latter  symptom  being  due  quite  as 
much  to  the  inabihty  of  the  muscles  to  open  the  tube 
when  then-  contraction  is  thus  mechanically  impeded, 
as  to  a  catarrhal  state  of  the  lining  membrane  of  the 
tube,  though  in  many  cases  both  conditions  coexist. 

The  following  are  concomitant  signs  of  throat  deaf- 
ness associated  with  paresis  :  inspection  of  the  drum- 
head affords  only  negative  indications — if  previously 
healthy — though  some  degree  of  flattening  of  the  mem- 
brane due  to  insufficient  ventilation  of  the  tympanic 
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cavity,  will  most  likely  show  itself.  There  wiU  be  no 
difficulty  atteudiug  the  injection  of  au*  through  the 
Eustachian  catheter,  as  the  feebly  innervated  muscles 
opi^ose  no  obstacle  to  its  forcible  dkect  admission  in  this 
manner,  but  the  patient  cannot  usually  j)erform  the 
Valsalvan  inflation.  Such  a  state  of  things  is  calcu- 
lated to  give  rise  to  some  difficulty  regarding  diagnosis, 
which  however  disappears  on  an  inspection  of  the  fauces. 
Even  here  there  may  not  be  much  to  arrest  the  atten- 
tion. The  palate  veil  simj)ly  presents  a  very  dependent 
appearance,  so  that  the  uvula  is  not  readUy  visible, 
and  the  distinction  between  the  anterior  and  posterior 
pillars  is  almost  obhterated,  causing  it  to  present  a 
nearly  uniformly  fiat  appearance.  It  has,  moreover, 
a  thin,  and  flabby  look  generally.  It  is  often  said  to 
be  relaxed,  and  so  it  is ;  but  it  is  more  than  this  : 
you  may  tickle  it  with  the  handle  of  a  miiTor,  and 
even  prod  it  roughly,  without  exciting  any  sign  of  re- 
sentment in  this  usually  irritable  region.  These  are 
the  phenomena  attending  bilateral  defective  innerva- 
tion of  the  muscles  of  the  palate.  {Vide  frontispiece, 
fig.  2.) 

In  unilateral  paresis  of  this  region  the  distinctive 
featm-es  are  much  more  marked.  One  side  of  the 
palatal  arch  is  seen  to  have  dropped,  and  there  is  the 
same  tendency  to  obliteration  of  the  arches  of  the  palate 
on  the  affected  side  as  obtains  in  the  bilateral  class. 
The  uvula  usually  pomts  to  the  sound  side— frequently 
it  is  tm-ned  toward  it  in  a  remarked  degree.  The 
record  of  my  cases  points  to  a  greater  preference  of  tho 
paresis  for  the  left  rather  than  the  right  side,  and  it 
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laapi^ens  -nitli  about  equal  frequency  in  both  sexes. 
{Vide  frontispiece,  fig.  3.) 

Eespectiug  the  influence  of  this  state  of  things  upon 
the  hearing  power  of  the  patient,  it  will,  I  think,  be 
clear,  from  the  facts  akeady  insisted  upon,  of  the  intrin- 
sic muscles  of  the  ear  being  innervated  from  the  same 
sources  as  supply  the  palato-tubal  muscles,  that  the 
function  of  these  (auditory  muscles)  will  be  in  abeyance 
in  hke  manner  with  the  latter.  It  is  jprobable  that 
the  salpingo-pharyngeus  is  not  imphcated  in  the 
paresis,  as  it  has  a  quite  distinct  nerve- supply, 
and  its  action  assisted  by  that  of  other  muscles 
of  the  tube  still  retaining  their  efficiency  may 
open  it  sufficiently  to  admit  of  air  entering  the  drum 
cavity.  This  may  be  the  reason  why  there  is  so  little 
depression  of  membrane  in  these  cases,  when  viewed 
fi-om  the  external  meatus.  At  any  rate,  the  patient  is 
very  deaf.  The  cause  of  the  deafness  becomes  obvious 
when  the  faucial  paresis  is  recognized,  together  with  its 
auditory  relationships.  The  hearmg  power  of  these 
patients  is  very  variable  ;  they  usually  hear  fauiy  well 
in  the  morning,  that  is,  after  the  recuperative  effect  of 
a  night's  rest ;  but  the  improvement  wears  off  as  the 
day  lengthens. 

As  regards  the  nature  of  this  paralysis,  it  is  certainly 
not  to  be  referred  to  a  central  origm.  On  the  contrary, 
these  cases  belong  essentiaUy  to  loss  of  vaso-motor 
nerve-power  affectmg  one  or  more  ganglia  of  the  sym- 
pathetic system.  This  general  statement  will  not  be 
understood  to  include  those  cases  of  palato-tubal  para- 
lysis seen  m  syphihtic  patients,  associated  as  it  often 
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is  in  them  with  paralysis  of  the  corresponding  vocal 
cord,  and  probably  with  other  and  wider-reaching  in- 
dications of  loss  of  nerve-power. 

These  vaso-niotor  pareses  are  very  local  in  their  mani- 
festations, and  depend  entu-ely  on  the  condition  of  the 
nervi  vasorum  of  the  nutrient  arteries  of  the  motor 
sensory  nerves,  and  not  at  all  on  the  condition  of  the 
sensori-motor  centres.    It  is  a  question  of  nutrition  of 
the  muscular  nerves  themselves,  and  this  depends  on 
the  blood-supply  which  again  is  regulated  by  the  vaso- 
motor nerves.     These  patients  are  often  anaemic  and 
have  undergone  mental  worry,  besides  physical  wear 
and  tear.    Under  such  circumstances  the  nerve-force  is 
readily  exhausted,  especially  that  of  the  sympathetic 
system.    Some  particular  ganghon  parts  with  its  force 
more  readily  than  the  rest.    It  is  hke  an  exhausted 
galvanic  cell ;  you  must  recharge  it  before  it  wiU  act. 
But  while  thus  waitmg  for  recharge,  the  coats  of  the 
vessels  it  should  control  become  the  play  of  physical 
forces,  and  under  the  influence  of  the  heart's  impulse 
they  stretch  and  are  distended  with  blood.    This  mter- 
feres  with  the  nice  balance  between  arterial  tension  and 
tissue  demand  which  is  essential  to  nutrition,  and 
hence  mal-nutrition  results  as  far  as  the  nerve-tissue 
is  concerned,  and  hence  there  is  defective  motor  func- 
tion.    Mechanical  pressure  exerted  upon  the  motor 
fibriUffi  is  an  important  factor  in  the  production  of  this 
paresis  and  is  due  to  the  great  accession  of  blood  within 
the  nerve-sheath  when  the  nutrient  vessels  deprived  of 
then:  control,  experience  an  enormous  dilatation  of 
their  calibre. 
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All  this  is  restored  by  a  proper  course  of  therapeutics 
designed  to  recuperate  the  gangUonic  inhibitory  func- 
tion. 

Treatment. 

In  treating  a  case  of  paretic  deafness,  the  point  to 
be  borne  in  mind  is  as  just  stated  the  exhausted  func- 
tional condition  of  the  muscles  concerned  in  audi- 
tion consequent  upon  ganghonic  paresis.  In  fact 
it  was  during  the  prolonged  and  trying  winter  of 
1877-8,  that  these  cases  presented  themselves  at  my 
ear  clinic  at  the  Throat  Hospital  in  sufficient  numbers 
to  arrest  attention.  Causes  which  under  such  excep- 
tional chmatic  visitations  prove  operative  on  large 
masses  of  the  population,  rarely  cease  to  be  so  to  some 
extent,  though  their  mfluence  may  be  exerted  within 
much  narrower  circles.  It  is  probable  that  the  ever 
potent  factor  of  functional  exhaustion  in  the  female — 
child-bearing— is  responsible,  with  its  aUied  group  of 
uterine  disturbances,  for  much  of  the  deafness  pre- 
sented in  women  during  the  period  of  their  reproductive 
activities.  This  fact  has  not  escaped  the  keen  discern- 
ment of  Dr.  Weber-Liel,  who  considered  the  predis- 
posing causes  of  deafness  now  alluded  to  as  a  frequent 
forerunner  of  his  progressive  deafness,  a  remark  which 
my  own  observations  emphatically  confirm,  both  as  re- 
gards the  purely  paretic  affections  described  in  this  chap- 
ter, as  well  as  in  the  allied  group  of  cases  described  by 
him  as  progressive  deafness.  It  is  probable  that  the 
association  in  this  mstance  is  not  one  simply  of  general 
constitutional  exhaustion,  but  that  it  depends  upon  a 
more  dkect  vaso-motor  correlation  between  the  sympa- 
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thetic  nerves  of  the  ear  and  those  of  the  utero-geuital 
organs.  The  exact  channel  of  this  correlation  is  dif- 
ficult to  trace  anatomically,  as  it  is  prohable  that 
the  communicating  fibrillfE  which  associate  these  two 
regions  pass  along  the  substance  of  the  spinal  cord 
itself.  That  it  is  a  real  one,  however,  many  interestmg 
facts  might  be  quoted  to  prove. 

While,  however,  special  attention  must  be  du-ected  to 
search  for  indications  of  paresis  in  the  muscles  of  the 
palate  as  a  guide  to  constitutional  treatment,  the  fact 
must  not  be  lost  sight  of  that  such  patients  are  pecu- 
liarly prone  to  catarrhal  affections,  which  readHy  be- 
come grafted  upon  the  graver  constitutional  condition. 
These,  if  present,  must  be  treated  on  the  principles  laid 
down  in  the  chapters  devoted  to  treatment  of  deafness 
generaUy.    In  the  meantime,  hydi-obromic  acid,  with 
strychnia  or  the  tincture  of  nux  vomica  should  be 
admmistered  iuteruaUy.    These  medicmes  possess  a 
definite  relationship  to  the  vessel  area  mnervated  by 
the  gangha  whose  defective  action  produce  the  pheno- 
mena of  paresis  described  in  the  former  part  of  this 
paper.    Their  action  is  to  mcrease  the  inhibitory  power 
exercised  by  the  gangha  over  the  vessels  from  which  it 
has  been  withdrawn,  and  when  this  is  restored,  an  ua- 
volution  process  as  regards  the  morbid  effects  of  its 
absence  at  once  commences,  which  speedily  ends  in  the 
removal  of  the  symptoms.     This  appears  to  be  the 
rationale  of  the  action  of  so-called  "  nervme  tonics." 
The  therapeutic  effect  of  the  salts  of  ammonia  is  essen- 
tially of  this  character,  and  was  iUustrated  m  the  case 
of  another  patient  in  whom  palatal  paresis  of  the  left 
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side  existed  to  a  very  marked  extent,  without  deafness, 
but  ■with  loud  tidal  noises  in  the  left  ear,  and  to  "whom 
I  gave  5  gr.  doses  of  sesquicarbonate  of  ammonia  three 
times  daily,  with  the  result  that  all  the  symj)toms  dis- 
appeared in  a  fortnight. 

Phosphorus,  steel,  and  cod-liver  oil,  are  all  more  or 
less  inchoated  in  these  patients.  They  are  general 
nutrients  of  the  nervous  system,  supplying  the  neces- 
sary fuel  without  which  it  would  be  useless  to  expect 
additional  energy  to  be  exercised  by  that  particular 
section  of  it  which  it  may  be  desired  to  excite  to  in- 
creased effort. 

It  is  in  these  cases  of  defective  innervation,  exhibited 
in  connection  with  the  auditory  apparatus,  that  the 
most  striking  utility  of  electricitu  as  apphcable  to  the 
cure  of  deafness  wiU  be  found  to  reside.  The  induced 
current  should  be  preferred  in  these  cases,  and  the 
strength  should  be  moderate,  only  such  as  can  be  com- 
fortably borne  by  the  patient.  In  using  it  one  pole 
should  be  apphed  to  the  veil  of  the  palate,  posteriorly, 
for  which  purpose  the  laryngeal  electrode  is  very  suit- 
able ;  the  other,  an  ordinary  sponge-holder,  is  placed 
outside  the  neck  over  the  superior  cervical  ganghon, 
which  is  reached  by  making  deep  pressure  behind  the 
angle  of  the  lower  jaw.  I  am  in  the  habit  of  alternat- 
ing  this  method  of  application  by  that  described  later 
on,  viz.,  by  introducing  my  Eustachian  electrode,  a  vul- 
canite catheter  forming  an  insulated  conductor  except- 
ing at  the  tip,  through  the  nostril,  into  the  Eustachian 
orifice,  and  to  this  one  pole  of  the  battery  is  attached ; 
the  other  being  apphed  over  the  mastoid  process  close 
to  the  pinna. 
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In  conclusion,  I  wish  to  emphasize  the  importance  of 
these  cases  of  tubal  deafness  associated  with  paresis  of 
muscle.  The  recognition  of  the  complete  correlation 
which  exists  between  the  muscles  of  the  two  regions— 
middle-ear  and  palate,  imparts  to  the  co-existent  deaf- 
ness, a  constitutional  significance,  which  at  once  tells 
its  own  tale.  Mere  loss  of  power  in  the  muscles  of  the 
palate  does  not  attract  the  patient's  attention,  for  it  is 
not  sufficient  to  impede  the  act  of  deglutition,  as  what- 
ever shght  obstacle  it  may  present  mechanicaUy  to  this 
act  is  readHy  overcome  by  the  action  of  the  tongue  m 
carrymg  the  food  backwards  until  it  is  brought  within 
the  grip  of  the  constrictors.  The  accompanymg  deaf- 
ness, however,  at  once  draws  attention,  and  often  ex- 
cites the  alarm  of  the  patient.  The  correct  diagnosis 
of  the  causes  operating  to  produce  it  is  of  paramount 
importance,  because  we  are  then  warned  of  his  consti- 
tutional condition,  and  may  give  a  timely  caution  to 
restram  those  mental  or  physical  excesses  which  have 
abeady  begun  to  undernune  his  nerve-force. 

At  the  same  tune  we  are  furnished  by  these  paretic 
palatal  phenomena  with  distinct  indications  by  which 
our  therapeutic  measures  are  to  be  guided. 

Just  as  by  akeady  popularised  methods,  we  judge  of 
the  state  of  the  digestive  organs  by  the  appearances  of  the 
tongue;  or,  of  the  chculatory  system  by  the  unpres- 
sions  of  the  pulse ;  we  may  gam,  from  an  mspection  of 
the  palate,  hitherto  unrecognised  but  unmistakeable  m- 
dications  of  the  degi-ee  to  which  a  given  patient  is  the 
subject  of  nutritional  depressions  involvmg  his  vaso- 
motor system.    When  these  facts  are  more  fully  re- 
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cognised  it  seems  not  improbable  that  an  inspection 
of  the  region  of  the  palate  for  mdications  concerning 
the  nervous  system,  will  find  a  place  alongside  of  these 
ready  methods  of  general  diagnosis,  by  means  of  which 
the  physician  is  accustomed  to  estimate  the  state  of  his 
patient's  health. 

The  reader  is  referred  to  the  frontispiece  for  a  repre- 
sentation of  the  appearances  seen  in  palate  pareses. 
Fig.  1.  represents  the  healthy  state,  and  by  comparing 
this  with  figs.  2  and  3,  the  changes  effected  in  either 
variety  of  the  disease  will  be  apparent. 

The  following  observations  bearing  on  the  subject 
matter  of  the  preceding  chapter,  may  be  fittingly  intro- 
duced here.  They  refer  to  the  appreciation  of  the  actions 
of  the  muscles  of  the  middle  ear  (including  those  of  the 
tube  and  palate)  in  accompUshing  the  act  of  accom- 
modation, without  which  it  is  impossible  to  hear  per- 
fectly— by  the  individual  who  is  the  subject  of  them.  It 
would  appear,  that  by  this  act  the  drum-head  is  ad- 
justed to  receive  and  transmit  the  vibrations  of  the  air 
set  ia  motion  by  the  sounds  heard,  which  are  of  uifinite 
variety ;  and  that  its  iufluence,  speaking  generally,  is 
conservative  as  regards  the  auditory  nerve,  guarding  it 
against  sudden  and  excessive  shocks  ;  and  further  that 
this  act  takes  place  automatically,  for  ordinary  pur- 
poses. While,  however,  the  initial  stage  of  adjustment 
inay  be  an  unconscious  one,  it  is  apparent  that  it  can- 
not be  sustained  without  the  exercise  of  vohtion,  and 
that  this  is  accompanied  by  the  invocation  of  the  muscu- 
lar sense,  which  in  its  turn  expresses  itself  as  a  sensa- 
tion of  fatigue,  if  sufficiently  prolonged.  Therefore, 
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although  we  are  unconscious  for  the  most  part  of 
exerting  any  muscular  effort  for  the  ordinary  purposes 
of  hearing,  yet  when  tliis  passes  into  an  act  of  intent  or 
prolonged  hstening,  the  attitude  of  the  individual  so 
engaged  becomes  indicative  of  pronounced  muscular 
strain.  This  fact,  when  exhibited  in  an  exaggerated 
phase,  did  not  escape  the  observation  of  Sir  Walter 
Scott,  who  thus  describes  his  heroine : — 

"With  head  upraised,  and  look  intent, 
An  eye  and  ear  attentive  bent, 
And  locks  flung  back,  and  lips  apart, 
Like  monument  of  Grecian  art, 
In  listening  mood,  she  seemed  to  stand,"  &c.,  &c. 

Sustained  efforts  of  hstening  are  attended  in  many  per- 
sons by  fatigue,  even  when  their  hearing  faculties  are 
normal.  In  the  deaf  every  attempt  to  hear  involves 
the  vohtional  act  of  hstening,  and  when  exercised  to 
any  extent  is  accompanied  by  a  sensible  amount  of 
exhaustion,  a  circumstance  which  is  emphatically  re- 
corded in  the  Autobiography  of  the  late  ]\Iiss  H. 
Martineau,  and  largely  added  to  the  annoyances  of 
her  life-long  afliction.  It  is  probable  that  this  sense 
of  fatigue  was  in  her  case  intensified  by  the  constant 
use  of  an  ear  trumpet.  These  insti-uments  by  concen- 
trating the  sound  conveyed  to  the  auditory  apparatus, 
unduly  excite  it  to  an  abortive  activity — abortive  be- 
cause it  is  ah-eady  rendered  incapable  of  responding 
commensurately  to  the  stimulus.  In  this  way  it  comes 
about  that  ear-trumpets,  et  hoc  gmus  omne,  when  they 
do  any  good  at  all,  accomplish  their  object  at  a  cost 
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of  physical  strain  which  gi-eatly  detracts  from  their 
utihty. 

These  remarks  do  not  apply  to  an  apparatus  for 
assisting  defective  hearing,  recently  introduced  from 
America,  called  the  Audiphon.  When  this  instrument 
is  used,  the  bones  of  the  face  and  head  become  the 
medium  by  which  sounds  are  conducted  to  the  auditory 
nerve,  without  the  intervention  of  the  conducting  ap- 
paratus proper.  A  person  so  hearing  is  assimilated  as 
far  as  this  act  is  concerned  to  the  condition  of  fishes, 
which  having  no  external  ears  detect  sounds  thi-ough 
the  vibrations  of  the  water  striking  against  the  bones  of 
the  skull.  However  helpful  this  new  resource  may  be 
it  does  not  appear  calculated  to  supply  the  complete 
requirements  of  spectacles  for  the  deaf.  A  desideratum 
which  in  a  perfected  form  has  yet  to  be  discovered. 
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On  Eae  Cough.  Laryngeal  complications  dependent 
ON  Eak  Disease.  Eae- ache  in  Laryngeal  Disease. 
"Voice  Breaking."    Ear  Sneezing. 

In  the  earlier  chapters  of  this  work  attention  was 
directed  to  the  importance  of  recognizmg  the  comph- 
cations  which  occur  in  the  ear  in  certain  diseases, 
especially  durmg  infancy,  and  which  constitute  for 
these  affections  some  of  their  gravest  conditions,  in- 
volving the  immediate  issues  of  life  or  death  to  the 
subject  of  them.     The  subsequent  defects  of  hearing 
consequent  thereon,  should  such  patients  happily  es- 
cape the  more  urgent  results,  have  been  referred  to. 
At  the  same  time  an  attempt  has  been  made  to  illus- 
trate the  physiological  and  anatomical  data  by  which 
the  occurrence  of  these  complications  is  rendered  possi- 
ble.   Reverting  to  the  plan  therein  adopted,  there  remain 
to  be  considered  certam  morbid  phenomena  exhibited 
by  organs  other  than  those  akeady  examined  due  to 
correspondmg  alliances  existing  between  the  ear  and 
the  regions  exhibiting  them. 

One  of  these,  the  next  in  the  series,  is  the  symptom 
known  as  Ear  Cough,  and  is  due  to  the  association  of 
the  nerves  of  the  ear  with  those  of  the  larynx. 

It  presents  itself  ui  the  familar  phase  exhibited  by 
those  subjects  in  whom  introducing  the  ear-speculum 
is  attended  with  spasmodic  excitement  of  the  larynx, 
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I.  Auriculo-pneumogastic  nerve  passing  fr.  the  2nd  ganglion  of  the  vagus 
to  the  external  auditory  canal. 

a.  1st  cervical  ganglion  of  sympathetic,  receiving  br.  fr.  ganglion  of  vagus, 
and  giving  off. 

3.  Nervi  molles  (vaso  motor  n.)  to  external  carotid  and  its  brs.  4. 

5.  Laryngeal  art.    Showing  vaso-motor  n.  distributed  upon  it. 

6.  Superior  laryngeal  n.  supplying  crico-thyroid  muscle. 
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which  ceases  immediately  the  instrument  is  -withdrawn 
from  the  meatus.    Aural  hterature  has  furnished,  in  an 
instance  quoted  by  Arnold,  an  example  of  the  effect  of 
persistent  ii-ritation  in  this  region  attended  by  symp- 
toms in  the  correlated  part,  exactly  parallel  with  those 
detailed  in  the  case  of  the  decayed  tooth,  {vide  Chap.  I.) 
i.e.,  trophic  changes  in  the  seat  of  the  reflected  iDheno- 
mena.    The  case  referred  to  is  that  of  a  girl  who  suf- 
fered from  persistent  cough,  with  excessive  expectoration, 
producing  extreme  emaciation.    It  appeared  that  she 
had  many  months  previously  introduced  a  bean  into 
the  meatus  of  each  ear,  where  they  were  discovered  on 
exammation.    After  the  removal  of  these  foreign  bodies 
the  symptoms  ceased,  and  the  patient  recovered. 

The  chain  of  events,  is  as  follows  : 
—The  kritation  of  the  sensitive  fibres  of  the  auriculo- 
.  pneumo-gastricus  distributed  in  the  meatus,  is  reflected 
along  the  motor  fibres  of  the  superior  laryngeal  nerve, 
exciting  in  the  larynx  the  act  of  coughmg  by  causing 
contraction  of  the  crico-thyi-oid  muscle,  and  in  some 
very  susceptible  subjects  of  vomiting  also.  This  mus- 
cular spasm  would  appear  to  be  the  extreme  influence 
wHch  these  elements  of  nerve  supply  of  the  parts  ai-e 
capable  of  manifesting.  Yet  if  the  sthnulus  be  suffi- 
ciently prolonged,  as  in  Arnold's  case,  other  conditions 
ensue,  viz.,  tissue  changes,  which  make  the  evidence  of 
participation  m  the  process  of  the  vaso-motor  elements 
supplyuag  the  region  quite  unimpeachable.  We  then 
Bee  functional  derangement  becommg  structural  lesion, 
not  by  varying  the  experiment,  but  simply  by  prolong- 
ing it. 


EAR  COUGH. 


77 


What  happens  under  these  circumstances  will  he  ren- 
dered clear  hy  reference  to  the  accompanying  diagram, 
Fig.  13.  The  original  u-ritant,  e.g.,  a  hean,  by  its 
continued  presence  involves  the  vaso-motor  fibres  asso- 
ciated -mth.  the  auricular  nerve  (1),  and  they  conduct 
their  impression  to  the  secondary  vaso-motor  centre, 
the  ganglion  of  the  pneumogastric,  and  thence  it  is 
deflected  through  a  sympathetic  -fasciculus  proceeding 
from  it  to  the  first  cervical  ganglion  (2).  This  latter,  it 
will  be  remembered,  furnishes  the  nervi  molles  to  the 
external  carotid  artery  and  its  branches,  and  therefore 
to  the  vessels  distributed  to  the  mucous  membrane  of 
the  larynx,  (5).  In  consequence  there  will  commence  in 
it  that  train  of  symptoms  which  we  have  ah-eady  noted 
as  the  result  of  reflected  vaso- dilator  impressions,  viz., 
congestion  of  the  vessels  supplying  the  mucous  mem- 
brane of  the  part,  and  shortly  effusion  fi'om  these  vessels. 
In  other  words,  a  profuse  mucous  secretion  is  set  up  as- 
suming a  muco-purulent  character  if  the  irritation,  as 
in  the  case  before  us,  be  sufficiently  protracted. 

If  now  we  examine  the  alternative  methods  by  which 
the  pain  thus  reflexly  excited  on  the  one  hand,  or  the 
hypertrophic  tissue  changes  on  the  other,  may  be  sup- 
posed to  be  estabhshed  in  the  cases  thus  far  cited, 
it  will  be  seen  that  they  are  excluded,  by  being  opposed 
to  received  physiological  principles.  Thus  it  cannot 
be  that  the  conducting  of  a  morbid  impression  along 
the  sensitive  fibres  from  one  region  to  another  will 
produce  the  symptoms,  because  if  reflex  action  be 
excited  through  a  sensitive  nerve,  this  is  manifested 
as  muscular  contraction  in  the  correlated  area,  and 
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such  we  find  to  occur  in  the  spasmodic  action  of  the 
larynx  under  the  circumstances  detailed.  And  to  this 
small  share  in  the  causation  of  symptoms  the  sensory- 
motor  elements  of  nerve  supply  is  hmited.  These 
being  excluded  from  the  production  of  the  super-added 
trophic  phenomena,  we  must  seek  elsewhere  for  their 
causation.  The  associated  vaso-motor  fehrUlsB  existing 
as  we  have  seen  under  conditions  calculated  to  fulfil 
all  the  requurements  for  generating  trophic  changes, 
there  is  no  alternative  left  us  hut  to  regard  these  as  the 
potential  factors  in  their  production.* 

*  In  an  impartial  review  of  the  former  edition  of  this  work  by 
Dr.  Orne  Green  {Boston  Medical  and  Surgical  Journal,  Deo.  25,  1879). 
it  is  suggested  that  the  commotion  of  the  larynx  consequent  on  the 
cough  might  be  the  cause  of  the  local  inflammatory  mischief  in  this 
organ,  observed  in  the  case  under  comment,  and  in  others  analogous 
to  it.  This  alternative  explanation  had  not  escaped  the  considera- 
tion of  the  author,  as  indeed  it  is  the  one  ordinarily  adopted.  It 
failed  to  commend  itself  for  acceptance  chiefly  because  such  laryn- 
geal complications  are  so  frequently-one  might  say  usually-absent 
in  chronic  bronchitis,  whooping-cough,  and  other  diseases  in  which 
the  larynx  is  even  more  violently  commoted  by  cough  than  in  the 
cases  referred  to  in  the  context. 

It  is  against  the  unsatisfactory  character  of  many  of  these  popular 
explanations  that  the  author  has  directed  his  arguments  throughout. 
His  endeavour  is  to  indicate  a  principle  whereby  remote  accessory 
phenomena  may  be  scientifically  explained,  and  to  point  out  a  mech- 
anism by  which  they  may  be  accomplished.  Without  the  latter,  the 
conditions  of  a  scientific  exegesis  would  not  be  fulfilled.  That  which 
has  been  adopted,  the  theory  of  coi-related  tissue  tracts  through  the 
medium  of  afferent  and  efferent  vaso-motor  nerves,  having  their 
centre  of  reflex  action  in  a  given  ganglion -has  the  merit  of  apphca- 
bility  to  a  great  number  of  instances  of  marked  tissue  changes 
occurring  at  a  distance  from  the  recognised  seat  of  irritation,  where 
the  clement  of  commotion  is  absent  equally  with  those  in  which  it 
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Again,  it  may  be  urged  in  regard  of  the  pain  that 
this  is  reflected  fi-om  the  spot  of  sensitive  nerve  receiv- 
ing the  morbid  stimuhis  to  the  peripheral  distribution 
of  another  twig  of  the  same  nerve.  But  as  already- 
stated,  it  is  not  the  function  of  a  sensory  nerve  when 
exhibiting  reflex  phenomena  to  induce  pain,  but  mus- 
cular contraction.  There  is  no  pain  in  the  larynx  when 
thus  commoted,  but  spasm  only.  There  being  no 
muscles  in  the  meatus  in  which  contraction  can  be 
excited,  no  such  phenomenon  can  be  exhibited,  so  that 
we  are  compelled  to  fall  back  upon  the  interpretation  of 
this  symptom  ah-eady  offered— viz.,  vascular  distension 
of  the  sensitive  tissues  in  the  region  where  the  pain  is 
apiDreciated,  brought  about  by  imphcation  of  vaso- 
motor nerves. 

A  thii-d  objection  may  be  raised,  on  the  plea  that  the 
original  irritant  excites  inflammation  in  the  nerve  first 
afi'ected,  which  spreads  along  its  course  to  the  spot 
where  the  pain  is  felt.  Against  such  a  scruple  we 
must  set  these  facts — the  circuitous  nature  of  the 
course  traversed — the  absence  of  any  pain  at  the  site 
of  the  lesion  or  m  the  intermediate  steps  of  the  path ; 

exists.  It  is  only  by  adducing  cases  where  the  conditions  are  very 
various,  the  one  constant  being  the  vaso-motor  mechanism,  which  in 
some  is  shown  to  be  competent  to  produce  the  result  present  in  all, 
that  this  principle— as  any  other— can  be  established.  Though  some 
links  in  the  chain  may  here  and  there  be  missing— and  some  lines  of 
impulse  may  be  wrongly  traced — yet  when  a  larger  knowledge  of  the 
anatomy  and  physiology  of  the  vaso-motor  system  is  attained,  allow- 
ing these  errors  to  be  rectified— the  theory  here  broached  will,  it  is 
believed,  hold  its  ground  and  prove  of  much  wider  applicability  than 
the  author  has  yet  ventured  to  give  it. 
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and,  lastly,  the  almost  immediate  cessation  of  the  effect 
•wlien  the  exciting  cause  is  removed. 

The  clearing  away  of  these  obstacles  will,  I  submit, 
be  more  difficult  than  the  acceptance  of  the  solution 
offered  in  the  foregoing  remarks. 

Quitting  the  arena  of  physiology,  we  may  gather  up 
the  threads  of  our  narrative  into  a  concluding  practical 
suggestion.     It  occurs  as  a  carollary  to  the  subject  of 
ear  cough.     If  a  mere  mechanical  ii-ritation  of  the 
meatus  will  induce  a  temporary  spasm  of  coughing,  it 
would  seem  probable  that  a  blast  of  cold  air  falling  on 
this  locality  may  have  a  similar  effect.    And  still  more, 
that  if  appUed  with  sufficient  intensity,  though  for  a 
short  period,  it  may  operate  in  a  similar  way  to  a  per- 
sistent mechanical  irritant,  and  induce  reflex  trophic 
changes   in   the  larynx.     I  suggest,  therefore,  the 
possibUity  of  spasmodic  croup  occasionally  owning  this 
origin— viz.,  a  draught  of  cold  air  faUing  upon  the  ear. 
In  view  of  such  a  contingency,  it  will  be  worth  while  to 
provide  against  exposing  the  ears  to  the  access  of  cold 
wmds  in  children  predisposed  to  this  affection,  a  pro- 
vision which  can  be  readily  arranged  by  allowing  the 
hair  to  fall  over  the  ears,  which  it  would  do  naturally 
if  not  prevented,  as  weU  as  protecting  the  chest  and 
throat,  to  which  regions  attention  is  at  present  entirely 
confined. 

Should  this  suggestion  prove  operative  in  warding  off 
a  disease  which  in  inclement  seasons  presides  as  an 
ever-present  terror  in  many  nurseries— it  will  add  a 
fresh  instance  to  those  akeady  estabUshed,  in  which  the 
study  of  aural  relationships  has  thrown  hght  on  the 
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obscure  sources  of  disease,  aud  lias  therein  assisted  to 
remove  them. 

The  readers  of  Miss  Edgeworth's  popular  tales  will 
recall  another  practical  use  which  may  be  made  of 
the  relationship  existmg  between  the  ear  aud  the 
larynx,  just  indicated. 

In  one  of  these  it  is  recorded  that  at  a  certain  feast 
hi  Norway  one  of  the  guests,  an  ecclesiastical  digna- 
tary  excited  the  alarm  of  his  ueighbom-s  by  the  voracity 
with  which  he  disposed  of  his  food.  At  length,  as 
everyone  expected,  the  priest  began  to  choke.  In  the 
midst  of  the  consternation  ensuing  thereupon,  someone 
present  procured  a  pan  of  bellows  and  commenced  a 
vigorous  blast  m  the  ear  of  the  choking  gourmand. 
The  effect  was  magical :  the  expulsive  action  of  the 
laryngeal  muscles  called  mto  play  by  this  novel  method, 
speedily  got  rid  of  the  food  which  the  gluttonous  haste 
of  the  priest  had  caused  to  "  go  the  wrong  way."  As 
such  an  accident  may  happen  in  the  experience  of  any, 
this  mcident  is  worth  repeating  for  the  practical  nature 
of  the  suggestion  it  conveys. 

No  one  who  has  attentively  perused  the  foregoing  ob- 
servations will  be  surprised  to  find  the  phenomena  of 
ear-cough  occasionally  foUowmg  a  reversed  course ;  that 
18  to  say  an  nritation  commencing  in  the  larynx  pro- 
ducing an  abnormal  condition  m  the  ear.  Accordhig  to 
the  wi-iter's  experience  nothhag  is  more  common  than 
to  find  long-standhig  laryngeal  disease  associated  with 
deafness.  Troltsch  notices  the  fact,  and  quoting 
Gerhardt,  states  "severe  pam  in  the  ear  has  been 
observed  in  ulcerative  destruction  of  the  epiglottis 
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almost  constantly,  it  may  exist  permanently,  or  only 
during  the  act  of  swallowing."     It  does  not  appear 
tliat  disease  of  any  particular  region  of  tlie  larynx  is 
specially  obnoxious  to  this  association,  it  being  com- 
mon to  all.    The  explanation  of  this  occurrence  resides 
in  a  reversal  of  the  phenomena  to  which  ear-cough  has 
been  ascribed.    Thus  in  mflammation  of  the  larynx  of 
a  sufaciently  severe  type  to  involve  the  superior  laryn- 
geal nerve  distributed  to  it,  waves  of  m-itation  wiU  pass 
along  its  vaso-motor  elements  to  the  superior  cervical 
ganghon.    Thence  the  impression  wUl  be  transferred, 
through  the  nervi  moUes  to  the  middle  menmgeal  artery, 
one  of  the  nutrient  arteries  of  the  middle  ear,  as  a  dilat- 
ing influence,  with  the  result  so  often  mdicated,  con- 
gestion, and  pain  from  distension,  ha  the  correlated 
region.     This  may  be  so  persistent  that  chronic  ui- 
flammation  of  the  tympanic  cavity  occurs  with  more 
or  less  of  consequent  deafness,  or,  it  may  be  so  tran- 
sient as  to  give  only  a  momentary  sense  of  pam. 

The  study  of  the  processes  operating  to  produce  ear 
cough,  more  especially  those  trophic  changes  m  the 
larynx  set  up  by  prolonged  mitation  of  the  external 
auditory  canal-as  in  Ai-nold's  case-has  suggested  the 
explanation  of  a  set  of  symptoms  very  usuaUy  seen  m 
association  with  ordinary  laryngeal  catarrh,  and  con- 
cernmg  which  no  satisfactory  account  has  hitherto  been 
rendered.  I  refer  to  those  modifications  of  the  voice, 
due  to  mcomplete  and  unequal  tension  of  the  vocal 
cords,  which  for  the  most  pai-t  precede  the  more  palp- 
able hyper^mic  phenomena  to  the  presence  of  which 
we  are  in  the  habit  of  according  the  proof  that  mflam- 
mation of  the  organ  exists. 
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The  fact  referred  to,  that  more  or  less  paresis  of  the 
vocal  cords  is  of  very  common  occurrence  in  catarrhal 
inflammation  of  the  larynx,  and  that  this  paresis  mani- 
fests itself  by  gaping  of  the  cords  in  phonation,  is  one 
observed  by  all  laryngologists,  and  is  therefore  of 
importance  to  be  understood.  It  is  usual  to  assign 
defective  apposition  of  these  organs  occurring  during 
inflammation  to  one  of  the  following  causes:  a 
mechanical  interference  with  the  excursive  influence 
of  the  muscles,  as  when  from  the  situation  of  the 
sweUing  the  arytenoid  cartilages  are  unable  to  move 
with  then-  wonted  freedom  ;  or  to  the  intrusion  of  folds 
of  congested  mucous  membrane  at  either  commissure 
of  the  cords  ;  or,  to  an  extension  of  the  inflammatory 
mfiltratiou  to  the  substance  of  the  muscles  concerned 
in  these  movements.  Obviously  these  are  conditions 
which  can  apply  only  to  advanced  stages  of  laryngitis, 
and  it  is  by  no  means  necessary  for  the  case  to  have 
advanced  so  far,  the  paralytic  condition  being  occa- 
sionally very  marked  before  hyperemia  sets  in,  or 
when  it  is  present  to  a  slight  extent  only.  Von 
Ziemssen«  in  describing  these  facts  remarks  "much 
more  commonly  the  hoarseness  depends  upon  a  de- 
rangement, as  yet  unsatisfactorily  explained,  in  the  in- 
nervation of  the  laryngeal  muscles,  or  upon  an 
alteration  in  the  muscular  substance  itself."  • 

As  far  as  my  own  experience  extends  the  condition 
referred  to  may  be  best  observed  the  earlier  the  case  is 
exammed.    At  this  time  there  will  usuaUy  be  seen  a 


*  Oycloposdia  nj  Practical  Medicine,  vol.  iv.,  p.  20.'? 
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tremulous  state  of  the  vocal  cords,  often  more  marked 
in  one  than  the  other,  as  well  as  an  uncertainty  m 
their  apposition.     This  state  of  things  may  easily  be 
overlooked,  though  it  is  rarely  absent  in  the  early  stage 
of  the  subacute  forms  of  inflammation  of  the  larynx  so 
common  in  the  colder  months  of  this  chmate.  The 
minor  form  of  disturbed  innervation,  tremblmg  and 
uncertain  action,  may  be  the  only  mdication  of  its 
existence  which  the  case  may  manifest.  OccasionaUy, 
however,  it  takes  the  more  decided  appearance  of  gapmg, 
of  which  the  accompanying  diagram  (after  Ziemssen) 
gives  a  good  idea. 

Fig.  14. 


Gaping  of  cords  in  phonation  in  early  stage  of  laryngitis.    (After  Zien,ssen.) 

The  physiological  observations  recorded  in  the  pre- 
cedmg  pages,  will  I  thmk  thiw  some  hght  upon  the 
.'derangement  m  the  innervation  of  the  laryngea 
muscles"  which  according  to  Ziemssen  has  not  yet 
been  "satisfactorily  explamed."  The  occurrences  m 
question  are  in  reahty  the  mitial  processes  of  an  m- 
flammation,  and  they  pomt  quite  clearly  to  the  nerves 
of  the  part  as  the  medium  thi'ough  which  this  condition 

is  estabhshed. 

I  will  take  by  way  of  illustration,  the  frequently 
occurring  example  of  a  coachman  who  has  been  ex- 
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posed  ou  his  box  for  several  hours  to  east  wind  and 
rain,  especially  as  regards  his  face  and  neck,  and  who 
in  the  evening  finds  his  voice  husky,  shrill,  or  falter- 
ing.   If  this  man's  larynx  .be  now  examined  with  the 
mirror,  there  wdl  be  seen  the  tremulous  state  of  the 
vocal  cords  referred  to,  together  with  defective  paral- 
lelism of  these  organs  which  wiU  be  most  obvious  when 
he  attempts  to  speak.     As  yet  there  is  no  very  percep- 
tible reddening  of  the  mucous  lining  of  the  larynx. 
What  then  has  occurred  to  explain  the  peculiar  action 
of  the  cords,  and  the  altered  condition  of  the  voice  de- 
pendent thereon  ?   Commencing  with  the  exciting  cause 
of  the  attack,  draughts  of  cold  an-  and  wet  impinging 
on  the  surface,  we  are  taught  by  the  analogous  condi- 
tions in  ear  cough,  and  the  similarly  analogous  ones  in 
tobacco-poisoning,  &c.  refen-ed  to  later  on,  how  the 
impression   is  conveyed   by  the  afferent  vaso-motor 
nerves  associated  with  the  cerebro- spinal  nerves  of  the 
surface  receiving  the  chill  to  the  sympathetic  gangUon 
with  which  they  communicate,  which  is  in  this  instance 
the  superior  cervical  ganghon.     This  vaso-motor  sub- 
centre  regulates  the  supply  of  blood  to  the  larynx, 
amongst  other  regions,  and  in  the   case   before  us 
transmits  the  impression  received  from  the  cutaneous 
surface  in  the  form  of  a  wave  of  vessel- dilatation  to  the 
laryngeal  vessels.     This  impulse  is  first  appreciated  in 
the  peripheral  arterioles,  markedly  in  the  vasi-nervorum, 
in  which  location  the  distension  makes  itself  felt  imme- 
diately, owing  to  the  fact  that  the  containing  sheath  of 
the  nerves  allows  of  no  room  for  the  accommodation  of 
the  increased  supply  of  blood  sent  into  the  tubules. 
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The  increase  in  the  calibre  of  the  vessels  under  the 
circumstances  pourtrayed,  is  such  that  they  become 
capable  of  receivmg  considerably  more  blood  than  they 
did  previously  to  the  distm-bauce  of  their  equilibrmm.* 

In  order  to  understand  the  effect  of  this  pressure  on 
the  nerve  fibrillte  contained  withui  the  nerve  sheath, 
it  will  he  desirable  to  compare  it  Avith  a  similar  state  of 
tilings  in  another  member.    For  this  purpose  the  reader 
is  referred  to  the  remarks  in  Chapter  viii.  on  the  effects 
produced  by  tobacco-smoldng  on  the  arms,  and  to  a 
further  illustration  of  a  similar  set  of  phenomena  occur- 
ring in  the  case  of  "  occipital  headache"  fi-om  lesion  of 
the  stomach.     The  vessel  dUatiug  wave  has  in  these 
cases  extended  to  the  vasi-nervorum  of  the  brachial 
nerves,  thi-ough  the  medium  of  the  inferior  cervical 
ganghon,  inducing  a  feehng  of  weariness  and  hstless- 
ness  in  the  limbs  in  which  they  hang  in  a  seemingly 
useless  manner  by  the  patient's  sides;  this  condition 
preceded  the  general  congestion  of  the  extremities  in 
the  latter  case  by  a  considerable  period. 

Of  a  Hke  character  is  the  effect  produced  by  the 
excess  of  blood  to  the  nutrient  vessels  of  the  larjmgeal 
nerves.  The  state  of  tension  within  the  nerve-sheaths 
thereby  estabUshed  prejudices  the  two-fold  functions, 
sensory  and  motor,  of  theii-  fibrillfe.  Hence,  they  are 
less  susceptible  to  the  stimuli  which  usuaUy  evoke  then- 
action,  responding  in  consequence  more  slowly  to  these  ; 
while  the  response  when  it  is  excited  is  ii-regular  m  its 

*  See  an  important  article  "on  the  action  of  thermal  apvlications 
to  the  Bk.n"  translated  by  Dr.  Lander  Brunton.  Practitiomr,  Apnl, 
1878. 
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character,  and  uncertain  iu  its  result.  A  combiuatiou 
of  these  two  factors  suffices  to  account  for  the  tremu- 
lous vibrations  of  the  cords  as  well  as  their  defective 
apposition  (gaping)  in  the  condition  under  review. 

Tins  then  is  the  explanation  offered  for  the  ' '  frequent 
huskiness,  jarring,  and  shrillness  of  the  voice  for  which 
in  so  many  cases  no  satisfactory  cause  can  be  discerned 
by  the  laryngoscope"  (Ziemssen),  and  which  as  we  have 
seen  are  the  frequent  precursors  of  laryngeal  catarrh. 

Corresponding  phenomena  usually  known  as  the 
"  Voice  Breaking"  are  common  though  not  constant 
attendants  upon  the  developmental  processes  occurring 
about  the  age  of  puberty.  The  generally  recognized 
fact  that  more  or  less  laryngitis  exists  at  this  time  is 
one  of  great  interest  fi-om  the  point  of  view  now  ad- 
vocated. It  means  that  the  organs  which  at  this  period 
undergo  such  a  marked  accession  of  development,  do  so 
in  vu-tue  of  a  cycle  of  hypernutrition  through  which  the 
subject  passes  at  the  time,  and  which  nutritional  wave 
is  diverted  to  special  organs  through  the  medium  of  the 
vaso-motor  system  in  the  manner  abeady  indicated. 
That  is  to  say  vessel-dilating  impressions  proceed  from 
certain  gangha  which  allow  an  increase  in  the  supply 
of  blood  and  therefore  of  the  elements  of  growth,  to  the 
selected  organs,  amongst  these  to  the  larynx.  But  this 
normal  proceeding  is  hable  to  incidental  occurrences 
which  are  not  really  necessary  to  its  accomphshment. 
One  of  these  is  the  derangement  of  the  innervation  of 
the  muscles  of  the  larynx  from  the  tension  of  the  nerve 
fibres  in  the  manner  above  described,  and  to  which  may 
be  referred  most  of  those  eccentric  performances  of 
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phonation  in  a  youth  whose  voice  is  "breaking." 
While  the  congested  state  of  the  organ,  wlicn  it  occurs 
indicates  a  still  further  excess  of  nutrition,  showing 
that  there  is  but  a  step  between  the  natural  processes 
of  growth,  and  the  morbid  ones  of  inflammation. 

Eae  Sneezing. 

The  subject  of  Ear  Sneezing  has  recently  received 
some  prominence  in  consequence  of  a  case  of  this  kind 
reported  by  Dr.  James  Eussell  of  Bu-mmgham,  m  the 
British  Medical  Journal,  for  Dec.  13, 1879.  On  account 
of  its  interest  and  importance  I  will  quote  the  case  m 
extenso,  which  will  afford  the  reader  an  opportunity 
of  comparmg  the  views  advanced  by  the  reporter  in 
explanation  of  the  attendant  phenomena,  with  those 
which  I  have  adopted,  and  which  I  communicated  to 
the  Medical  Society  of  London,  while  this  volume  was 
in  the  press.  Dr.  Eussell  writes  thus,  the  itahcs  bemg 
mine  to  emphasise  the  points  at  issue  : — 

"  An  explanation  of  the  prominent  phenomenon  in  the 
following  case,  viz.,  the  constant  attacks  of  sneezmg 
through  two  days  and  nights,  occasioned  apparently  by 
acute  inflammation  of  the  middle  ear,  wiU  be  found  in  a 
short  paper  by  Dr.  Lockhart  Clark  on  the  phenomena 
of  ear-cough  in  the  number  of  the  Bntish  Medical 
Journal  for  Jan.  15,  1870.  Were  argument  needed 
for  transferrmg  the  reasoning  therein  fi-om  the  process 
of  coughmg  to  that  of  sneezmg,  the  concluding  sen- 
tence of  that  paper  would  afford  it.  '  With  regard  to 
the  anatomical  connection  and  the  mechanism  by  which 
I  have  shown  that  impressions  made  on  the  vagus  and 
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on  the  incident  fibres  of  the  trifacial  and  spinal  nerves, 
may  call  into  action  the  whole  class  of  respiratory 
muscles,  see  my  memoir.'  It  appears  also  that  some 
suddm  chmuie  u'itliin  the  cavittj  of  the  tymi^amun  in  my 
patient,  a  change  followed  by  instant  deafness  acted 
upon  the  heart  through  the  inhibitory  influence  of  the 
vagus,  and  produced  fainting.  It  is  also  worth  noting 
that  there  was  no  vertigo  present,  the  labyrintli  having 
probably  esca27ed.  I  have  commented  upon  another 
occasion  upon  the  distinction  between  vertigo  and 
fainting  in  connection  with  a  case  of  so-called  gastric 
vertigo." 

"  A  man,  aged  56,  of  nervous  temperament,  an  out- 
patient of  the  Bu'mingham  General  Hospital,  was  in 
his  usual  health  a  fortnight  ago,  when  he  was  suddenly 
taken  with  '  a  kind  of  gaping  and  sneezing  ; '  the  gap- 
ing seemed  to  come  from  his  heart.  The  sneezing  was 
incessant  dm-ing  the  next  two  days  and  nights  ;  '  he 
could  not  teU  the  quantity  of  times  he  sneezed.'  At 
last,  in  the  afternoon  of  the  second  day,  after  a  dread- 
ful sneezing  fit  he  tumbled  down,  and  was  unconscious 
for  two  or  three  minutes  ;  on  recovering,  he  was  com- 
pletely deaf,  so  much  so,  that  not  knowing  what  had 
happened,  and  crossing  the  street  soon  afterwards,  he 
narrowly  escaped  being  knocked  down  by  a  passing 
vehicle.  On  the  following  afternoon  he  began  to  hear 
on  the  left  side,  but  the  sound  seemed  '  to  come  the 
contrary  way  ; '  if  from  the  front  it  appeared  to  come 
from  behind  ;  if  it  started  from  one  side  of  the  street, 
it  appeared  to  come  from  the  opposite  side.  Ever  since 
he  has  been  in  agony  from  a  thumping  through  the  ears, 
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like  a  puhe  heating  very  quickly,  with  a  constant  whizzing 
and  a  flutter  in  the  ears.  When  the  thumping  ceased 
'  it  was  Hke  a  toothache  behind  his  ears.'  He  has  not 
had  any  cough  nor  vertigo  whatever.  Dr.  Malet,  our 
house  physician,  examined  the  ears  for  me,  and  found 
the  left  ear  full  of  wax ;  this  having  been  removed,  it 
appeared  that  both  tympana  were  acutely  inflamed  at 
the  attachment  of  the  ossicles,  the  right  very  severely, 
being  almost  in  a  state  of  suppuration.  After  syring- 
ing, I  found  that  the  patient  distinguished  a  faintly 
ticking  watch  only  within  three  quarters  of  an  inch  of 
his  left  ear;  a  loudly  ticking  watch  at  eight  inches. 
On  the  right  side  he  heard  nothing,  even  when  the  watch 
was  applied  to  the  ear  or  to  the  cranium." 

The  case  as  given  above  divides  itself  into  two  stages. 
The  first  consisted  of  two  days  and  a  night  occupied 
with  almost  incessant  fits  of  sneezing,  accompanied 
with  yawning  which  seemed  to  come  from  the  heart, 
and  culminating  at  the  end  of  this  period,  in  the 
second  stage,  when  the  patient  fell  down  and  became 
unconscious,  and  on  recovery  found  himself  quite  deaf. 
When  the  ears  were  subsequently  examined  each  drum- 
head was  found  in  a  state  of  acute  inflammation,  while 
the  left  ear  was  plugged  with  cerumen. 

Eespecting  the  first  stage,  the  pomt  to  examine  is 
whether  the  inflammation  present  in  the  ears  was  the 
cause  of  the  fit  of  sneezing  ?  an  opmion  which  appears 
to  be  favoured  by  the  reporter  of  the  case.  In  support 
of  this  view  are  the  foUowiug  considerations.  The 
nasal  branches  of  the  first  division  of  the  fifth  nerve 
are  the  usual  channels  of  afferent  impulses  by  which 
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sneezing  is  excited.  In  the  case  before  ns,  branches 
from  the  auriciUo-temporal  nerve— third  division  of 
fifth,  Avere  involved  in  the  inflammation  taking  place 
in  the  drumhead.  Now  it  is  conceivable,  that  in  a 
person  of  nervous  temperament,  as  this  patient  is  re- 
ported to  be,  the  irritation  might  be  conveyed  afi'er- 
ently  along  this  unusual  channel,  so  as  reflexly  to 
excite  the  action  of  the  respiratory  muscles  to  produce 
sneezing,  in  the  same  way  as  customarily  happens 
when  the  nasal  branch  of  the  same  nerve  is  ii'ritated. 
This,  as  I  have  said,  though  a  conceivable  issue,  is  not 
I  venture  to  submit  the  probable  one,  for  the  folloAving 
reasons.  In  the  first  place,  the  piheuomenon  of  ear- 
sneezing  is  admittedly  the  same  in  kind  as  the  anal- 
ogous one  of  ear- cough,  though  exceeding  it  in  extent 
of  excursion  of  the  reflexly  excited  spasm.  I  am  aware 
that  ear-cough  has  been  explained  by  Dv.  Cornelius 
Fox,  as  due  to  the  excitation  of  reflex  spasm  in  the 
larynx  originating  in  irritation  of  the  aural  branches 
of  the  trifacial,  and  cominunicated  to  the  vagus  by 
means  of  the  continuity  of  nerve  elements  at  the  roots 
of  these  nerves,  and  also  that  this  explanation  acquired 
the  confirmative  support  of  Dr.  Loclchart  Clark  in  the 
paper  to  which  Dr.  Russell  refers,  (vide  British  Medical 
Journal,  Jan.  15,  1870),  and  on  which  he  appears  to 
base  his  opinion  in  the  present  instance. 

In  1875  Dr.  Lauder  Brunton  in  a  note  in  the  Feb. 
number  of  the  Practitioner  quotes  Briicke,  who  explains 
in  his  "  Physiologie "  the  cough  arising  from  ticlding 
the  meatus,  by  the  fact  that  the  vagus  nerve  gives  off 
a  branch  (auricular)  to  the  ear,  and  others  to  the  larynx 
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as  well  as  branches  to  the  pharynx.    In  the  same  nnm- 
ber  of  the  Practitioner  the  case  of  Dr.  Clelaud  is  quoted 
(from  Lancet,  Dec.  5lh,  1874)  in  whose  right  ear  there 
was  "  one  particular  spot  of  limited  extent  in  the  floor 
of  the  meatus,  about  an  inch  from  the  outside,'  and  not 
extending  inwards  to  the  membrane,  nor  at  aU  to  the 
sides  and  roof,  which,  when  pressed  upon  by  an  instru- 
ment, produces  uncontrollable  and  most  violent  cough- 
ing."   The  spot  here  mapped  out  corresponds  with  that 
to  which  the  auricular  branch  of  the  vagus  is  distiibuted. 
There  can  be  no  doubt  that  this  is  the  real  channel  of 
communication  by  which  a  foreign  body  in  the  ear 
excites  coughing  ;  it  is  that  which  I  had  independently 
adoxDted  on  anatomical  grounds,  before  I  was  acquainted 
with  Brilcke's  prior  explanation,  in  a  paper  on  "  some 
Sympathetic  ear  Symptoms  "  read  before  tke  Medical 
Society  in  Feb.  1877.     In  reexamining  the  subject  for 
this  work,  I  have  adhered  to  this  latter  channel  as  the 
one  taken  by  impressions  reaching  the  larynx  from  the 
ear,  for  the  further  reason  that  it  affords  a  fitting  expla- 
nation through  its  correlated  Vaso-motor  commimica- 
tions  of  those  trophic  changes  in  the  larynx  occasionally 
met  with  as  the  consequence  of  the  retention  of  foreign 
bodies  in  the  ear.    It  is  now  the  almost  universally 
accepted  theory,  and  would  scarcely  requii-e  discussion 
but  for  the  adhesion  to  the  alternative  channel  pro- 
pounded by  Dr.  Fox,  and  adopted  by  Dr.  Eussell  m  the 
case  just  quoted. 

Examining  this  alternative  course,  it  is  clear  that  if 
ear-cough  be  caused  by  u-ritation  of  the  third  branch  of 
the  fifth  nerve  exciting  the  motor- laryngeal  branches  of 
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the  vagus  through  communications  existing  between  the 
roots  of  these  nerves,  which  is  the  contention  of  Drs. 
Fox,  Clarke,  and  Eussell,  and  which,  if  there  were  no 
more  du-ect  channels  might  be  allowed  to  pass,  this 
cu-cuit  would  not  explain  the  sneezing,  with  which  act 
as  a  motor  nerve  the  vagus  can  have  nothing  to  do. 
On  the  supposition  therefore  that  the  sneezing  is  only  a 
more  extended  impression  than  occurs  in  ear  cough, 
conducted  to  the  vagus  by  the  trigeminus  from  the  ear, 
there  is  required  yet  another  set  of  sympathies  by  which 
to  induce  this  act.  The  impression  thus  conveyed  to 
the  vagus  must  be  reflected  to  the  spinal  nerves  of  re- 
spiration, the  phi-enic,  intercostals,  &c.  to  excite  in  them 
the  violent  expu-atory  efforts  necessary  to  produce  sneez- 
ing. This  circuitous  course  would  probably  be  rejected 
if  there  were  no  alternative  channel,  in  favour  of  the 
simpler  one  first  suggested,  in  which  the  third  branch 
of  the  fifth,  instead  of  as  ordinarily  the  first  branch,  has 
become  the  medium  of  excitation  for  the  spinal  nerves 
of  respu-ation.  But  the  acceptance  of  this  explanation 
separates  the  phenomenon  of  ear- sneezing  from  that  of 
ear-cough,  as  it  leaves  the  vagus  out  of  the  question. 

But  another  symptom  manifested  in  the  first  stage  of 
the  attack  points  clearly  to  the  fact  that  the  vagus  was 
imphcated ;  it  is  the  gaping  which  "  seemed  to  come 
from  the  heart,"  and  is  the  crucial  symptom  of  the  series 
indicating  by  this  prascordial  distress  that  the  cardiac 
nerves  of  the  pneumogastric  were  at  any  rate  involved. 

The  clue  to  the  right  interpretation  of  the  condition 
of  this  patient  resides  in  the  circumstance  that  the  left 
ear  was  plugged  with  cerumen.     The  relationship  of 
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thin  feature  to  the  symptoms,  api^ears  to  have  been  dis- 
regarded so  far  as  their  exposition  is  concerned.  Its 
importance  resides  in  the  fact  that  it  constituted  a 
som'ce  of  local  irritation  to  the  auricular  branch  of  the 
pneumogastric,  distributed  to  the  floor  of  the  external 
auditory  canal,  and  estabhshing  a  direct  communication 
between  it  and  the  vagus. 

In  the  number  of  the  Journal,  Jan.  15th,  1870,  ua 
which  Dr.  L.  Clarke  discusses  the  physiology  of  ear- 
cough,  will  be  found  a  case  of  this  affection  reported  by 
Mr.  W.  Bush  of  Bath,  due  to  the  presence  of  hardened 
cerumen,  and  which  was  cured  on  its  removal ;  such 
cases  are  not  rare.  As  regards  causation  therefore,  the 
connection  between  ear-cough  and  ear-sneezing,  may 
be  considered  as  identical.  Assuming  then  the  ami- 
culo-pneumogastric  nerve  to  be  the  medium  through 
which  the  u-ritating  impression  was  conveyed,  in  the 
case  under  review,  I  would  submit  the  following  expla- 
nation of  the  sneezing,  &c.  resultmg  therefrom,  as  ex- 
hibited in  Dr.  Eussell's  patient. 

To  begin  with  the  Ga2mig :  the  original  impression 
having  travelled  along  the  vagus  to  its  pulmonary 
branches  gives  rise  in  the  lungs  to  a  sensation  aldn 
to  that  of  "  besoua  de  respke,"  or  want  of  breath,  to 
relieve  which  the  inspiratory  muscles  become  reflexly 
excited  to  fiU  the  lungs.  The  extreme  descent  of  the 
lower  jaw  in  the  act  of  yawning  is  significant,  as  show- 
ing how  early  the  reflex  sympathies  excited  by  the  vagus 
were  felt  in  the  fifth  nerve,  a  cu-cumstance  which  may 
be  accounted  for  by  the  intimate  communication  of 
then:  roots  as  indicated  in  the  elaborate  dissections  of 
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Dr.  Lockliart  Clarke.  But  it  is  further  interesting  as 
affording  a  reason  for  the  apparently  fastidious  supply 
of  the  anterior  belly  of  the  digastric  muscle  from  the 
fifth  nerve,  while  the  posterior  belly  is  provided  by  the 
seventh  nerve.  For  this  anterior  section  of  the  digastric 
being  with  its  fellow  chiefly  instrumental  in  extending 
the  jaw,  is  by  this  arrangement  of  its  nerve  supply 
coordinated  with  others,  which  subserve  the  purposes 
of  deep  inspiration,  an  act  which  gaping  is  known  to 
facilitate. 

The  compensatory  act  of  yawning  failed,  however,  to 
satisfy  the  pulmonary  demand,  and  a  further  set  of 
muscles  is  called  into  play  reflexly  through  the  vagus, 
viz.,  those  of  expnation,  and  the  lungs  being  already  dis- 
tended with  an-,  this  is  violently  exjpelled.  At  the  same 
time  the  arches  of  the  palate  are  approximated  and 
brought  forward  against  the  tongue,  so  that  egress 
through  the  mouth  being  closed,  while  that  through  the 
nose  is  thrown  open,  the  suddenly  compressed  air 
rushes  out  thi-ough  the  nostrils,  accomplishing  the  act 
of  sneezing.  It  is  obvious  that  this  reflex  excitation 
of  the  respiratory  functions  of  the  fifth  nerve,  and  the 
spinal  nerves  through  the  vagus,  is  totally  distinct  from 
the  reverse  process  by  which  the  original  irritation  is 
supposed  to  reside  in  a  branch  of  the  fifth,  and  passes 
to  the  vagus  thi'ough  then'  roots,  and  again  from  the 
latter  to  the  expfratory  spinal  nerves. 

The  explanation  offered  above,  obviously  removes  the 
exciting  cause  of  the  sneezing  from  the  inflammation 
seen  to  be  present  in  both  membranes,  and  transfers  it 
to  the  cerumen  impacted  in  the  external  auditory  canal 
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of  one  ear.    How  then  is  the  existence  of  this  inflam- 
mation to  he  exijlained  ?     My  reply  is,  through  the 
vaso-motor  branches  implicated  in  this  reflex  u'ritation 
of  the  lower  division  of  the  fifth  nerve,  and  through 
exactly  the  same  medium,  the  otic  ganghon,  as  the 
U'ritation  of  a  decayed  tooth  will  bring  about  a  similar 
otitis  {vide  Chap.  I.)     It  has  been  seen  that  various 
branches  of  this  division  of  the  fifth  nerve  are  imphcated 
in  causing  the  muscular  contractions  necessary  to  pro- 
duce yawning  and  sneezing,  and  it  will  be  remembered 
that  one  of  its  offshoots,  the  internal  pterygoid  supphes 
the  otic  ganghon,  passing  through  it  to  the  tensor 
palati.    This  ganghon,  thus  associated  with  the  fifth 
nerve,  furnishes  the  nervi  vasorum  of  the  internal  caro- 
tid artery  at  this  part  of  its  course,  which  here  also 
gives  a  short  thick  trunk  to  the  membrana  tympani. 
The  waves  of  u-ritation  reflexly  transferred  from  the 
vagus  to  the  trigeminus  exciting  to  spasmodic  contrac- 
tion the  muscles  of  the  jaw  and  palate,  reach  also  the 
otic  ganghon,  and  are  there  transferred  to  its  inhibitory 
vessel  nerves,  becoming  a  source  of  vessel  dilatation  in 
the  correlated  area,  the  drum-head,  and  accounting  for 
the  congestion  and  inflammation  present  in  this  region. 

The  study  of  this  subject  will  not  be  a  fruitless  one  if 
it  serves  to  enforce  and  exemplify  how  even  a  reflex 
impression  may  become  a  source  of  distant  inflamma- 
tion. 

We  now  reach  the  second  stage  of  the  case.  It  is 
reported  thus :— "  At  last  in  the  afternoon  of  the 
second  day,  after  a  dreadful  sneezmg  fit,  he  tumbled 
down  and  was  unconscious  for  two  or  thi-ee  minutes  : 
on  recovering  he  was  completely  deaf,"  &c.    There  can. 
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I  submit,  be  little  doubt,  that  the  true  explanation  of 
this  chain  of  events  is  as  follows  :—  During  the  violent 
couTOlsive  action  of  the  muscles  in  this  "  cli'eadful " 
sneezing  fit,  there  occurred  very  considerable  accessions 
to  the  cerebral  ch'culation,  as  well  as  obstruction  to  its 
retiu-n  through  the  veins,  and  that-.a  small  vessel  gave 
way  in  the  labyi-inth,  in-obablyin  both  labyrinths,  though 
the  subsequent  history  of  the  case,  so  far  as  it  goes, 
points  to  the  right  semicu-cular  canals  as  being  more 
gravely  affected  than  those  of  the  left  side.    The  pres- 
sure of  the  extravasated  blood  on  this  organ  of  equih- 
bration,  caused  the  patient  to  fall  down.    It  was  a  true 
but  exaggerated  form  of  vertigo,  corresponding  to  the 
chain  of  phenomena  I  have  traced  out  in  connection 
with  the  "falling  "  observed  in  soldiers  who  have  re- 
ceived gun-shot  wounds  of  the  brachial  plexus  {vide 
Chap,  on  Giddiness).     That  the  patient  should  faint 
and  become  unconscious  arose  fi-om  the  shock  propa- 
gated along  the  vaso-motor  nerves  of  the  vertebral 
artery  to  the  inferior  cervical  ganglion,  and  thence  to 
the  heart  through  the  inferior  cardiac  nerve.  The 
effect  of  such  a  shock  under  any  circumstances  would 
be  to  enfeeble  the  heart's  contractions,  but  weakened 
and  exhausted  as  this  man's  heart  had  all  along  been 
by  impressions  reaching  it  through  the  cardiac  branches 
of  the  vagus,  and  which  indicated  itself  in  the  pr£ecor- 
dial  distress  super-added  to  his  other  symptoms,  the 
additional  shock  now  conducted  to  it  would  suffice  al- 
most to  paralyse  its  action. 

Some  of  the  conclusions  arrived  at  when  considering 
the  subject  of  Vertigo  in  the  following  Chapter,  are  here 
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briefly  anticipated  in  order  to  explain  the  phenomena 
attendmg  the  close  of  this  case  of  ear-sneezmg.    I  then 
point  out  the  admirable  provision  indicated  in  the  asso- 
ciation of  this  infra- cardiac  nerve  with  the  equihbratiug 
apparatus,  any  disturbance  of  the  former  being  by  this 
arrangement  calculated  to  lay  the  subject  of  it  prostrate, 
and  so  place  him  in  the  best  position,  mechanically,  for 
the  heart  to  recover  itself.    In  fact  the  series  of  events 
exhibited  m  the  second  stage  of  this  case,  may  be  re- 
garded as  having  a  distmctly  conservative  character. 
The  disastrous  cham  of  reflex  excitements  takmg  place 
in  this  patient  were  doubtless  arrested  by  the  enture 
expenditure  of  nerve-force  coincident  with  the  access  of 
unconsciousness.    It  is  true  that  nature  does  not  exert 
this  conservancy  without  leaving  traces  of  her  benefi- 
cent interference.     Such  a  reminder  in  this  patient  ex- 
isted m  the  total  deafness  which  foUowed  his  return  to 
consciousness,  but  wHch  to  a  partial  extent  cleared 
away  in  the  course  of  a  day  or  two  as  regards  the  least 
affected  ear,  the  left.    Its  completeness  was  due  to  the 
shock  to  the  auditory  nerve,  occurrmg  at  the  time  of 
the  rupture:  while  the  presence  of  extravasated  blood 
within  the  labyrinths  would  perpetuate  it  until  re-ab- 
sorption should  take  place.    The  restoration  of  hearmg 
power  will  be  proportionate  to  the  completeness  of  this 
process,  but  it  is  probable  that  some  degi-ee  of  perma- 
nent damage  may  be  effected  to  the  dehcate  expansion 
of  the  auditory  nerves  by  the  presence  of  the  clots  m 

their  vicinity. 

With  regard  to  Dr.  RusseU's  observations  on  the 
causation  of  the  symptoms  attending  the  second  stage 
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of  the  case  iu  which  he  refers  them  to  "  some  suddeu 
change  within  the  cavity  of  the  tymiDanum,  a  change 
followed  hy  instant  deafness"  &c.,  this  is  hardly  likely 
to  pass,  as  a  sufficient  exj)lanatiou  of  the  occurrence. 
Nothing  is  more  common  than  to  see  the  acute  injec- 
tion of  the  semilunar  folds  of  the  di-um-membrane, 
observed  in  the  case  "  at  the  attachment  of  the  ossi- 
cles"— a  condition  likely  to  he  aggravated  by  syringing 
—yet  it  is  foreign  to  all  otological  experience  to  see  this 
alone  produce  such  reflex  gaping  and  sneezing  as  are 
here  described.  Still  farther  is  it  removed  from  such 
experience  to  find  these  cuhninate  in  "faUing"  and 
"  unconsciousness,"  followed  on  recovery  by  total  deaf- 
ness without  the  labyrnith  bemg  imphcated,  yet  in  this 
instance  it  is  said  to  have  "probably  escaped."  Indeed, 
these  latter  symptoms  will  be  recognised  as  distmctive 
labyrinthine  phenomena;  but  if  any  further  evidence 
were  necessary  to  connect  the  internal  ear  with  the 
symptoms,  it  is  afforded  by  the  "thumping  through 
the  ears  like  a  pulse  beatmg  quickly,"  which  followed  re- 
covery to  consciousness  ;  this  form  of  pulsatuag  tinnitus 
bemg  now  definitely  associated  with  disturbance  of  the 
intra-labyrinthiae  circulation. 

While,  however,  I  have  found  occasion  to  differ,  in 
toto,  from  the  exegetical  part  of  Dr.  EusseU's  contribu- 
tion to  aural  experience,  I  cannot  too  freely  express 
the  mdebtedness  to  him,  which  aU  must  feel  who  are 
interested  in  the  study  of  ear  disease,  for  the  publication 
of  this  unique  and  iastructive  case,  even  to  the  faithful 
record  of  details  at  variance  with  his  inductions  from 
them. 

II  2 


CHAPTEE  VI. 


Giddiness  :    the  connection  between  Stomachic  and 
Labyrinthine  Vebtigo.    Anatomical  eelationship  of 

INFEEIOE  CEEVICAL  GANGLION  TO  THE  LABYRINTH  :  ThIS 
ganglion  shewn  TO  BE  THE  SIEDIDM  OF  COEEELATION- 
SHIP  BETWEEN  DISTANT  EEGIONS  AND  THE  EaE  :  ANO- 
malous symptoms  occureing  in  conjunction  with  ear 
disease  teaced  to  this  coeeelationshep.  objectn'e 
conditions  of  auditoey  apparatus  associated  with 
Giddiness  :  Inteeweating  of  these  with  vaso-motoe 
disturbance  produces  the  phenomena  of  veetigo. 
Illusteative  CASES.  Teeatment. 

A  GEEAT  deal  of  attention  has  recently  been  devoted  to 
what  is  commonly  called  Meniere's  disease,  but  which, 
from  the  anatomical  organ  to  which  the  symptoms  are 
mainly  referred,  is  also  known  as  labyi-inthine  vertigo. 
The  elaborate  treatment  of  Dr.  Hughlmgs  Jackson, 
Dr.  Ferrier,  and  Dr.  Gowers,  compasses  the  present 
knowledge  of  the  subject,  so  far  as  it  relates  to  that 
form  of  vertigo,  resulting  from  the  progi-essive  mvasion 
of  the  labyrinth  from  lesions  of  the  middle  ear. 

But  there  is  another  class  of  vertiginous  patients,  in 
whom  the  auditory  apparatus  is,  up  to  the  time  of  the 
attack,  perfectly  healthy,  and  may  remain  so  after  it 
has  passed  off,  whose  symptoms  are  nevertheless  due  to 
a  more  or  less  temporary  lesion  of  the  labyrinth,  to 
which  organ  in  fact  the  general  concensus  of  opmiou 
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refers  every  such  disturbance  of  equilibration  as  ex- 
presses itself  in  giddiness.  It  is  to  this  class  of  cases  I 
wish  to  invite  attention,  and  as  in  their  investigation 
we  shall  get  some  insight  into  stomachic  vertigo',  the 
area  of  interest  of  the  subject  wiU  be  proportionately- 
widened. 

The  form  of  vertigo  to  which  I  allude  is  that  in  which 
the  patient,  without  being  aware  that  he  is  otherwise 
than  quite  well,  is  suddenly  attacked  with  giddiness 
and  falls  prostrate.  This  may  never  in  that  patient's 
experience  be  repeated,  or  the  attack  may  recur  after  a 
shorter  or  longer  period.  The  cases  in  question  dif- 
ferentiate themselves  h-om  those  treated  of  by  the 
authors  referred  to  in  the  fact  already  stated,  that  the 
auditory  apparatus  is  previously  quite  healthy,  though 
they  possess  this  feature  in  common  with  them  that 
there  is  no  loss  of  consciousness.  After  the  attack  the 
patient  finds  himseK  in  one  of  the  foUowtng  conditions  : 
his  hearing  may  be  normal  as  heretofore  :  or  he  may 
be  quite  deaf  on  the  side  to  which  he  fell ;  or  there  may 
remain  some  impairment  of  hearing  only,  with  probably 
confused  noises  in  the  head. 

As  regards  concomitant  symptoms,  nausea  and  a 
spHttmg  headache  may  remam.  There  is  also  a  pam- 
ful  sense  of  fear,  a  horror  lest  the  attack  should  be 
repeated,  and  a  dread  of  becoming  epileptic ;  to  which 
apprehension  the  members  of  our  profession  who  suffer 
from  the  attacks  are  specially  prone. 

The  following  example,  the  subject  of  which  was  a 
medical  man  personally  known  to  me,  illustrates  some 
of  these  features.    When  about  30  years  of  age,  and 
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being  fully  engaged  in  a  very  arduous  country  practice, 
he  was  one  evening  summoned  to  a  patient,  being 
already  fatigued  with  the  usual  day's  work ;  on  reach- 
ing the  house  he  became  giddy,  and  as  the  door  was 
opened  fell  into  the  hall,  a  proceeding  which,  though 
perfectly  conscious,  he  was  quite  unable  to  avoid.  It 
is  needless  to  say  he  was  very  much  frightened  by  the 
attack,  but  was  not  otherwise  affected  by  it.    In  the 
course  of  the  foUowing  year  a  second  seizure  occurred, 
exactly  corresponding  in  character  to  the  former,  but 
for  more  than  20  years  subsequently  there  was  no  re- 
petition of  the  attack,  although  he  was  for  a  lengthened 
period  the  subject  of  intense  headaches  with  tinnitus, 
for  which  he  submitted  to  the  ordinary  method  of  de- 
pletion then  in  vogue.    The  time  at  which  these  events 
happened,  was  over  30  years  ago,  Meniere's  disease  was 
of  course  unheard  of,  and  Fleurens  had  not  yet  experi- 
mented on  the  semicircular  canals.    It  was  not  therefore 
extraordinary  that  this  patient  should  be  haunted  with 
the  dread  of  becoming  epileptic.    So  much  in  fact  was 
this  the  case,  that  he  frequently  devised  the  course  he 
should  pursue  should  he  be  attacked  when  riding  over 
the  country  roads  of  his  district.     These  details  are 
important,  as  they  illustrate  the  undefined  terror  dis- 
played by  the  subjects  of  labyrinthine  vertigo,  and 
though  no  deafness  existed  as  their  result,  the  symp- 
toms are  such  as  help  to  separate  the  disease  from 
others  cognate  to  it. 

Adhering  to  the  principle  laid  down  in  a  former 
chapter,  we  shaU  seek  the  clue  to  the  symptoms  in  the 
source  and  vaso-moto)-  relations  of  the  blood-vessels  supplied 


GIDDINESS. 


103 


to  the  region  manifesting  them ;  a  proceeding  which  will 
show  that  this  particular  region,  the  labyrinth,  possesses 
some  very  remote,  and  possibly  i;nlooked-for  alliances. 

At  this  point  it  wUl  be  necessary  to  repeat  what  I 
have  elsewhere  had  occasion  to  insist  upon,  viz.,  that 
the  receptive  part  of  the  auditory  apparatus  receives 
its  vascular  supply  from  a  totally  distinct  source — the 
vertebral  artery,  to  that  which  is  furnished  to  the  con- 
ductive portion  of  the  ear.  This  in  itself  is  a  suggestive 
fact,  as  the  internal  carotid  in  its  bony  canal  is  placed 
so  close  to  the  internal  ear  that  one  might  naturally 
look  to  it  as  the  source  whence  its  vessels  would  be 
derived.  As  a  matter  of  fact,  however,  neither  the 
external  nor  internal  carotid  is  in  any  way  concerned 
with  the  ch'culation  of  the  labyrinth.'*  It  is  the  vertebral 
artery  and  its  relations  we  have  to  consider.  The  origin 
of  this  vessel  from  the  subclavian  deep  down  in  the 
neck,  and  its  prolonged  course  upwards,  guarded  by 
the  bony  sheath  formed  by  the  vertebral  foramina, 
acquire  an  increased  importance  when  its  relations  to 
certain  nerves  are  considered.  In  the  first  j)lace,  this 
position  brings  it  into  very  close  proximity  with  the 
inferior  cervical  ganghon,  (see  Fig.  15,  inf.  cerv.  Gr.) 
from  which  it  derives  a  rich  plexus  of  nerves,  (vert, 
pi.  orig.)  communicatuig  in  their  upward  course  with 

•  Politzer  has  recently  made  the  important  statement  that  there 
exist  minute  vascular  communications  between  the  tympanic  cavity 
and  the  labyrinth,  chiefly  through  the  inner  veall  of  the  former. 
Whatever  bearing  the  presence  of  these  vessels  may  have  on  the 
progress  of  inflammatory  processes  from  one  of  these  regions  to  the 
other,  they  can  exert  no  influence  upon  the  functional  changes  in  the 
circulation  of  the  labyrinth  treated  in  the  text. 
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the  several  cords  wliich  foim  the  brachial  plexus 
(com.  brs.  of  br.  pi.  Avith  vert.  pi.).  It  is  important 
here  to  note,  that  this  lower  cervical  ganghon  fiu-nishes 
also  one  of  the  regulatory  nerves  of  the  heart,  viz., 
the  inferior  cardiac  nerve,  (Inf.  card.  n.).  The  experi- 
ments of  Cyon  and  others,  show  that  this  nerve  is 
capable  of  exerting  very  important  effects  on  the 
heart's  action ;  it  "  renders  the  individual  contractions 
feeble  and  less  effectual."*  We  wish  to  point  out  its 
close  relationship  with  the  nerve  which  regulates  the 
supply  of  blood  to  the  labyi-mth,  both  passing  through 
the  same  sympathetic  ganghon.  Nor  can  it  be  without 
design  that  such  an  arrangement  exists.  Glancmg 
for  a  moment  at  one  aspect  only  of  the  functions  of 
the  semi-chrcular  canals,  that  viz.,  by  which,  under 
cu-cumstances  of  altered  tension  of  then-  endolymph, 
they  are  capable  of  causing  the  individual  to  lose  his 
equihbrium  and  fall  to  the  ground,  we  get  some  insight 
into  the  object  gamed,  by  associating  the  nerve  which 
regulates  this  tension  with  that  which  tends  to  check  the 
heart's  action.  The  connection  is  such  that  an  impres- 
sion influencuig  the  heart  will  affect  the  labyi-inth. 
Thus  a  strong  mental  emotion  arising  centrally,  and 
propagated  to  the  heart  through  this  channel,  and  which 
tends  to  enfeeble  its  action,  will  also  be  deflected  m  the 
ganghon  to  the  nerve  regulatmg  the  blood  supply  of 
the  labyi-hath,  and  by  suddenly  changing  the  tension  m 
this  organ,  will  cause  the  subject  to  fall  to  the  ground, 
60  removing  the  mechanical  impediment  to  the  chcula- 
tion  which  the  upright  posture  imphes.  In  this  way, 
•  Vide  "  Handbook  for  the  Physiological  Laboratory,"  page  280. 
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time  is  allowed  for  the  excited  iuflueuce  of  the  heart 
to  subside,  while  the  subject  of  it  is  pLaced  x^erforce  iu 
the  recumbent  attitude. 

Eefe  rriug  now  to  the  communications  between  tliis 
gaughon  and  the  brachial  nerves ;  besides  those  abeady 
mentioned,  there  are  others  proceeding  dh-ectly  from  the 
ganghonto  the  brachial  plexus.  (Fig.  15  Br.  to  br.  pi.) 
It  is  this  arrangement  doubtless,  which  explains  an  oc- 
currence noticed  in  gunshot  wounds  of  this  plexus,  fu'st 
pomted  out  by  Drs.  Moorhouse,  Mitchell,  and  Keen, 
iu  a  treatise  on  gunshot  wounds  of  nerves,  published  after 
the  late  Amei'ican  war.  These  observers  record  most 
succinctly,  that  the  subject  of  such  a  wound  whether 
received  m  the  arm,  axilla,  or  neck,  immediately  falls 
to  the  ground  without  losing  consciousness.  This 
cu-cumstance  is  quite  unique  ;  it  has  not  been  observed 
in  connection  with  wounds  of  any  other  correspondingly 
non- vital  part  of  the  body.  A  certain  amount  of  col- 
lapse attends  these  cases,  fi'om  which  it  may  be  legiti- 
mately inferred  that  the  shock  is  conveyed  not  only  in 
the  dii-ection  of  the  labyi-mth,  but  also  through  the 
inferior  cervical  nerve  to  the  heart. 

Anyone  who  is  conscious  of  the  possession  of  what  is 
popularly  called  the  "funny  bone  "  may,  if  he  choose, 
verify  these  statements,  at  least  to  a  certain  extent,  by 
givmg  it  a  blow  considerably  in  excess  of  that  which  is 
sufficient  to  induce  the  well-known  tingling  sensations 
in  the  fingers.  It  once  happened  to  the  writer  to 
witness  such  an  experiment  in  the  instance  of  a  lad, 
who  was  struck  on  this  spot  by  a  hard  tennis  ball, 
thrown  with  considerable  violence.     Immediately  he 
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became  giddy  and  confused  in  his  head,  and  would 
have  fallen  but  for  the  support   of  some  raUings, 
altogether  the  extreme  distress  which  he  manifested 
appeared  out  of  all  proportion  to  the  sUghtness  of  the 
cause.    At  the  time  of  the  occurrence,  the  symptoms 
were  quite  inexphcable  by  any  known  relation  of  the 
injured  part.    The  observations  of  the  American-  sur- 
geons just  quoted,  as  well  as  the  anatomical  contin- 
uity estabhshed  through  the  inferior  cervical  ganghon 
between  the  brachial  nerves  and  the  labyrinthine  circu- 
lation, {vide  diag.)  afford,  I  venture  to  submit,  a  ready 
explanation  of  the  phenomena  to  anyone  who  candidly 
examines  them. 

It  will  be  apparent  that  we  are  taking  for  granted 
the  physiological  fact,  that  a  shock  communicated  to 
the  inhibitory  nei-ve  of  a  vessel,  temporarHy  withdi-aws 
its  function,' aUowing  it  to  become  greatly  distended  with 
blood ;  it  is  this  sudden  distension,  which  produces  the 
pressure  on  the  endolymph,  and  the  consequent  sub- 
version of  the  function  of  equilibration,  which  will  be 
proportionate  to  the  severity  of  the  shock. 

Having  thus  seen  how  labyi-inthme  vertigo  of  a 
very  severe  type,  may  be  excited  through  these  far-off 
aUiances  of  the  semi-circular  canals,  we  shaU  be  m  a 
better  position  to  understand  the  corresponding  rela- 
tions existing  between  the  stomach,  with  its  adjacent 
viscera,  and  the  labyi'inth.  Before  tracing  these,  it  wiU 
be  of  service  to  refer  to  Trousseau's  remarks  on  this 
subject,  he  being  probably  the  first  writer  to  call 
marked  attention  to  stomach  vertigo  in  his  chapter  en- 
titled "  Vertigo  e  teso  stomacho,"  where  he  discusses 
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it  with  bis  usual  candour.     No  one  can  carefully  study 
the  instances  he  adduces  of  this  disease,  without  shar- 
ing the  conviction  that  the  gastric  lesion  was  only  a 
subsidiary  factor  in  the  production  of  the  symptoms  be 
refers  to  it.    That  Trousseau  had  himself  some  suspi- 
cions of  this,  is  evidenced  by  bis  own  statement.  Thus,_ 
after  describing  the  case  of  a  lady  in  whom  distressing 
giddiness,  brought  on  by  the  bustle  of  the  streets,  the 
passing  of  a  carriage  in  rapid  motion — causes  exactly 
calculated  to  interfere  with  the  organ  of  equihbration 
when  unduly  susceptible — and  who  became  worse  by 
depletion  and  abstinence  from  generous  diet,  but  was 
cured  by  tonics  and  restoratives,  remarks,  I  have  fre- 
quently asked  myself  whether  "  the  treatment  which  in 
these  cases  I  directed  against  the  affection  of  the  sto- 
mach, was  not,  unknown  to  me,  addressed  to  the  nervous 
system  ;  and  whether  I  had  not  diagnosed  a  gastric 
affection,  rather  from  the  effect  of  treatment,  than 
from  the  symptoms  of  disease  ;  whether  I  had  not 
been  led  into  an  error  in  diagnosis,  by  obtaining  suc- 
cess from  treatment  usually  employed  with  benefit  in 
dyspepsia."*' 

In  this  candid  commentary,  my  own  experience  of 
so- called  stomach  vertigo  would  lead  me  entirely  to 
concur.  A  fair  example  is  afforded  in  the  following 
case.  A  gentleman,  a  member  of  the  Society  of  Friends, 
consulted  me  some  five  years  ago  for  symptoms  closely 
corresponding  with  those  enumerated  in  the  foregoing 
quotation.  He  was  about  73  years  of  age,  and  though 
never  robust,  was  in  good  health,  except  that  any 
*  Lectures  on  Clinical  Medicine,  New  Syd,  Society,  vol.  3,  p.  544. 
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exertion  brought  on  giddiness,  and  walking  ra  the 
streets  was  attended  with  a  feehng  that  he  would  fall 
forwards.  His  appetite  was  good  although  the  tongue 
was  loaded,  and  it  was  observed  he  had  no  teeth,  not 
even  artificial  ones,  but  it  was  ascertained  that  he  ate 
meat  with  a  relish.  In  view  of  the  edentulous  state  of 
his  jaws,  and  with  Trousseau's  teaching  in  recent 
recollection,  he  was  prohibited  taking  any  sohd  food. 
Small  doses  of  bromide  of  potass  were  given  at  6  hours 
intervals.  Under  this  treatment  he  made  a  rapid 
recovery.  After  an  interval  of  nearly  a  year,  he  re- 
turned to  a  mixed  diet,  and  in  a  short  time  his  old 
symptoms  returned,  but  to  a  less  extent  than  formerly. 
The  same  treatment  was  again  had  recourse  to  with 
a  like  result,  and  in  the  period  that  has  since  elapsed, 
the  role  of  cu-cumstances  just  detailed  has  been  enacted 
on  several  occasions.  In  fact,  the  sensitiveness  of  this 
patient's  stomach  to  sohd  food,  appears  to  be  propor- 
tionate to  the  motility  of  his  equilibrating  nervous 
centre.  It  is  a  suggestive  feature  of  this  case,  as  also 
of  others  that  have  occurred  to  me,  that  the  progress 
towards  recovery  was  invariably  expedited  by  the 
bromide. 

Obviously,  the  pouit  at  issue  is,  how  to  associate 
stomach  vertigo  with  the  labyrinth.  A  very,  dii-ect 
channel  of  communication  is  estabhshed  between  the 
pueumogastric  nerve  and  the  lower  cer%-ical  gaughon  by 
means  of  a  fasciculus  given  off  by  the  former,  about  the 
pomt  where  the  recurrent  laryngeal  leaves  the  trunk  of 
the  nerve.  (Fig.  15,  Br.  fi-.  vag.  to  G.)  That  the  coui-se 
of  this  branch  is  from  the  stomach  to  the  ganglion  wiU 
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bo  apparent,  when  it  is  remembered  tliat  vaso-motor 
iibres  associated  with  cerebro-spiual  nerves  pursue  an 
opposite  course  to  the  latter.  When  it  is  further  re- 
membered that  nerves  entering  a  ganghou  break  up  and 
communicate  with  its  corpuscles,  by  which  means  they 
contract  new  relationships  with  other  nerves  entering  the 
ganghon,  it  will  not  be  difficult  to  understand  how  the 
stomach  is  brought  into  relationship  with  the  labyrinth. 
There  can  we  think  be  no  doubt  that  this  correlation  is 
eflected  in  the  inferior  cervical  ganghon  thi-ough  the 
medium  of  the  communication  just  noted,  amongst 
others,  from  the  pueumogastric  to  the  ganglion,  im- 
pressions passing  along  which  became  m  it  transferred 
to  the  vaso-motor  nerves  furnished  to  the  vertebral 
artery  from  the  ganglion. 

Having  estabhshed  this  relationsliip  anatomically,  it 
seems  impossible  not  to  observe  the  analogy  existing 
between  the  shock  propagated  from  a  contused  brachial 
nerve  to  the  vertebral  artery,  with  its  concomitant 
vertigo,  and  the  lesser  shock  caused  to  the  nerves  of 
the  stomach  by  the  lumps  of  unchewed  meat  swallowed 
by  the  toothless  patient,  and  propagated  thence  to  the 
same  vessel,  and  attended  with  the  same  condition,  viz., 
giddmess;  mutatis  mutandis,  the  cause,  the  method, 
and  the  result,  are  one  and  the  same  thing— the  experi- 
ment is  the  same,  the  conditions  only  are  varied.  Hence 
it  would  seem,  that  nature  had  in  the  labyrinth  erected 
a  signal-box  ua  which  a  note  of  warning  might  be 
sounded  by  the  much-abused  though  tolerant  viscus, 
the  stomach,  whenever  the  ill-treatment  it  is  subjected 
to  threatens  to  compromise  more  vital  parts  of  the 
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organism.    It  would  seem  to  teacli  us  what  the  ac- 
quired wisdom  of  advancing  years  so  often  fails  to  do, 
that  the  senile  stomach  is  not  the  fit  receptacle  of 
unmasticated  meat ;  that  it  resents  the  slight  shown  it 
in  this,  and  of  course  in  many  other  ways,  first  of  all  by 
the  warning  attacks  of  gidduaess,  which,  if  not  heeded, 
wUl  shortly  culminate  in  a  fall.     It  was  by  such  a 
catastrophe  that  the  Duke  of  Welhngton  lost  his  hfe— 
the  unscathed  hero  of  a  hundred  fights,  failed  to  prove 
himself  master  of  the  situation,  when  the  forces  ai-rayed 
against  him  were  a  vigorous  appetite,  and  an  acutely 
sympathetic  labyrmthine  chculation. 

These  observations  naturally  lead  us  to  infer  that 
the  doubts,  which  mstigated  Trousseau  to  ask  himself 
■  the  question  whether  "the  treatment  which  m  these 
cases  he  du-ected  agamst  the  afl:ection  of  the  stomach, 
was  not,  unknown  to  hun,  addressed  to  the  nervous 
system,"  were  weU-founded.  The  fact  is,  it  was  dh-ected 
to  both.  By  resting  and  restoring  the  digestive  appa- 
ratus, he  appeased  those  waves  of  excited  vaso-motor 
sympathy,  existing  between  this  viscus  and  the  import- 
ant tracts  supphed  by  the  vertebral  artery. 

The  estabhshment  of  a  communication  between  the 
inferior  cervical  ganghon,  and  the  viscera  through  the 
pneumogastric  nerve,  suggests  an  explanation  of  some 
other  phenomena  which  frequently  accompany  mdiges- 
tion,  but  which  occur  in  distant  organs.  The  interest 
attaching  to  these  symptoms  wiU  justify  a  brief  glance 
in  passing.  One  of  these  is  shoulder-tip  }}ain  and 
pain  in  some  other  regions  of  the  shoulder,  which  is 
popularly  associated  with  indigestion  or  Uver  derange- 
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ment.     Explained  by  the  facts  we  are  considering, 
tliis  jmin  would  mean  that  a  morbid  impression  has 
been  reflected  from  any  portion  of  the  primfe-vifB  to 
which  the  pneumogastric  is  distributed,  to  the  lower 
cer\ical  ganglion,  through  the  channel  above  indicated. 
Thence  it  is  passed  to  the  plexus  proceeding  from  the 
ganglion,  for  distribution  on  the  subclavian  artery  and  its 
branches,  which  plexus  constitutes  the  vaso-motor  nerves 
of  this  section  of  the  cfrculation,  including  the  vasi 
nervorum  of  the  brachial  nerves.    (mZe  Fig.  15,  Ax.  pi.) 
One  of  these  nerves,  the  supra- scajDula,  is  unique  in  its 
course,  inasmuch  as  it  passes  beneath  the  hgament  of 
the  notch  of  the  spinous  process  in  its  course  to  the 
muscles  of  the  dorsum  of  this  bone  (supra  and  infra- 
spinati) ,  in  which  confined  position  a  very  httle  swelling 
will  be  appreciated  as  pain  at  the  seat  of  constriction. 
This  amount  of  swelling  will  be  afforded,  as  we  have 
had  frequent  occasion  to  see,  by  the  distension  of  the 
vasi  nervorum  when  subjected  to  dilator  impulses  ;  an 
effect  which  happens  as  the  result  of  the  impression 
conveyed  from  the  stomach.     Of  a  sunilar  character 
and  origin  doubtless,  is  the  pain   in   other  brachial 
nerves  which  fr-equently  is  associated  with  indigestion  ; 
another  phase  of  which  is  the  achmg  of  the  arms  to  be 
considered  more  fully  ;  also  occurrmg  in  heart-lesion, 
whether  functional  or  organic,  the  association  in  this 
case  being  derived  through  the  cardiac  nerve.  Hiccough 
may  own  a  corresponding  origui  through  frritation  of 
the  phrenic  nerve,  by  dilatation  of  the  com£e  nervi 
phrenici,  inducing  spasm  of  the  diaphragm.     Such  a 
relationship  receives  corroboration  fr-om  the  case  of  an 
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aged  patient  who  suffered  from  vertigo  and  illusions, 
with  constant  hiccough,  which  would  last  for  days  to- 
gether. In  this  instance  also,  bromide  of  iwtassimn 
afforded  great  relief.  That  motor  excitement  as  well  as 
sensory  derangement,  should  result  from  the  condition 
under  review,  is  instanced  by  a  patient  of,  I  beheve, 
Dr.  Gowers,  in  whom  automatic  movements  of  the  arm 
were  associated  with  labyrinthine  vertigo  fi'om  disease 
of  the  middle  ear. 

Occipital  headache  is  another  of  those  symptoms  which 
depend  for  then-  causation  upon  the  anatomical  alli- 
ances estabhshed  tlirough  the  medium  of  the  inferior 
cervical  ganghou.  The  followmg  abstract  of  a  case  of 
this  kind,  published  in  the  Fractitioner,  April,  1878, 
brings  out  several  of  the  points  ah-eady  insisted  upon. 
The  repetition  involved  in  the  details,  will,  the  writer 
thmks,  be  justified  by  then-  importance. 

A  professional  man,  aged  forty-five,  while  seated  m  his 
office,  became  quite  suddenly  the  subject  of  the  following 
condition.  He  first  experienced  a  sense  of  powerless- 
ness  in  his  arms,  which  hung  down  m  a  useless  way  at 
his  sides.  They  were  not  paralysed,  as  he  could  move 
them  quite  freely  on  making  an  effort  to  do  so.  Severe 
pain  in  the  back  of  the  head  foUowed  very  quickly,  in- 
ducing him  to  rub  the  occiput  violently  with  his  hands 
in  search  of  rehef.  Then  runnmg  at  the  eyes  and  nose 
set  in,  and  his  hands  became  blue  and  cold.  There 
was  great  precordial  distress,  accompanied  with  flatu- 
lence and  eructation,  culminatmg  m  about  an  hour 
from  the  commencement  of  the  attack  in  vomitmg. 
This,  however,  did  not  reUeve  his  other  symptoms, 
though  he  thi-ew  up  fi-om  his  stomach  his  breakfast 
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<iiul  about  two  tcispoonfuls  of  cod-livor  oil,  which  he 
hiui  latterly  been  taking  iu  the  moruiLig  on  account  of 
the  weak  state  of  liis  health.  Li  about  two  hours  he 
was  removed  to  hie  home  and  put  to  bed,  all  the  symp- 
toms except  the  vomiting  continued,  and  to  them  were 
shortly  added  pains  in  the  lower  part  of  the  back,  the 
thighs,  and  calves  of  the  legs,  the  most  distressing 
symptom  being  the  occipital  headache. 

It  should  be  noted  that  throughout  the  attack  there 
was  no  vertigo. 

With  the  single  exception  of  this  last-named  condi- 
tion— vertigo — the  symptoms  just  described  bore  a  re- 
markable resemblance  to  those  of  mild  poisoning  by 
tobacco.  (This  patient  never  smoked,  and  was  in  all 
respects  most  abstemious).  These  are  increased  flow 
of  secretion  from  the  eyes,  nose,  and  mouth,  with  a 
feeling  of  tightness  in  the  head  as  though  a  band  were 
stretched  round  it,  disturbance  of  vision,  with  tinnitus 
and  vertigo.  Palpitation  and  praacordial  distress  fol- 
low, and  notably  ackbuj  and  feebleness  of  the  arms.  Then 
come  nausea,  eructation,  vomiting,  clammy  sweats, 
voidance  of  the  contents  of  the  bowels,  in  fact,  a  state 
of  general  collapse.  If  at  any  stage  of  the  foregomg 
programme  the  subject  of  it  should  hold  some  iced 
water  in  his  mouth,  or  better  still,  chew  and  swallow 
small  pieces  of  camphor,  the  symptoms  will  gradually 
pass  off — camphor  being  the  physiological  antagonist  of 
tobacco,  to  which  fact  we  shall  have  further  occasion  to 
refer. 

In  order  to  comprehend  the  train  of  symptoms  just 
detailed,  the  reader  is  referred  to  the  diagram  dehncat- 
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iiig  the  relationships  of  the  inferior  cervical  ganghon 
(Fig.  15).     The  promiueuce  given  to  these  anatomical 
details,  will  serve  to  indicate  the  important  position  in 
the  animal  economy  which  this  vaso-motor  sub-centre 
occupies.    Its  share  in  the  causation  of  vertigo  origm- 
atmg  in  the  stomach  has  akeady  been  pomted  out; 
when  treatmg  of  "noises  in  the  head"  it  will  become 
apparent  that  certain  of  these  are  due  to  its  influence ; 
while  it  will  now  be  seen  that  this  organ  is  mainly  con- 
cerned in  the  production  of  occipital  headache.    For  this 
pm-pose,  it  is  necessary  again  to  call  attention  to  the 
connecting  Imks  estabhshed  between  the  vagus  nerve 
and  the  ganghon,  of  which  there  are  several,  but  for  the 
sake  of  simphfyhig  the  detaUs,  one  only  has  been  noti- 
fied hi  the  figure,  viz.,  (Br.  fr.  vag.  to  G).    These  cords 
of  communication  constitute  the  medium  by  which  a 
complete  correlation  is  estabhshed  between  the  stomach, 
and  the  extensive  areas  supphed  by  the  vertebral  and 
brachial  arteries.     With  the  assistance  afforded  by 
these  facts,  we  arrive  at  the  followmg  explanation  of 
the  symptoms  manifested  by  the  patient  whose  case  is 
now  under  view. 

First,  as  the  exciting  cause  of  this  condition— an 
overdose  of  cod-hver  oil  mtroduced  mto  the  exhausted 
stomach  of  an  abeady  de-vitalised  subject.  This  pre- 
Hminary  state  is  a  most  important  factor  m  the  produc- 
tion of  vaso-motor  phenomena,  because  it  prepares  the 
patient  to  become  then-  subject  by  iuducmg  the  neces- 
sary degi-ee  of  susceptibihty  to  impressions,  which  may 
be  regarded  as  :m  extreme  mobOity  of  the  vaso-motor 
centres.  This  cannot  be  better  illustrated  than  by 
again  referring  to  tobacco-poisoning.     .Vu  iudindual 
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Fig.  15. 
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who,  in  robust  health,  will  smoke  a  great  amount  of 
tobacco  without  manifesting  any  appreciable  effect  from 
so  doing,  will,  when  enfeebled  by  any  cause,  experiences 
a  more  or  less  degi-ee  of  the  symptoms  referable  to  it 
from  smoking  a  single  pipe. 

The  irritation  produced  under  these  circumstances  of 
general  depression  by  the  presence  of  an  indigestible 
dose  of  the  oil  was  conveyed,  ui  the  first  instance,  from 
the  stomach  to  the  inferior  cervical  ganghon  thi-ough 
the  channel  indicated  in  the  diagi-am  (br.  of  vagus  to 
gang.).    This  impression  is  then  transferred  as  a  wave 
of  vessel  dilatation  along  the  arterial  ti-unks  whose  in- 
nervation is  mediated  by  the  ganghon.    Tracmg  the 
effect  of  the  concomitant  afflux  of  blood  m  the  ujjper 
extrei7iities,  our  attention  is  arrested,  first  of  all,  by  the 
sensation  m  them  of  lassitude  and  wearmess  m  which 
they  hang  seemingly  helpless  by  the  side.    The  explan- 
ation of  this  phenomenon  resides  in  the  fact  of  the 
nutrient  vessels  of  the  brachial  nerves— vasi-nervorum 
—being  amongst  the  first  to  appreciate  the  state  of 
passive  congestion  brought  about  m  the  blood-supply  of 
the  hmb ;  moreover,  as  these  vessels  ramify  withhi  the 
dense  hmitmg  sheath  of  the  spmal  nerves,  then-  expan- 
sion must  exert  considerable  pressure  upon  the  sensi- 
tive fibres  contained  therem,  a  state  of  thmgs  quite 
calculated  to  produce  the  sensations  in  the  arms  experi- 
enced by  the  patient. 

The  symptom  now  under  consideration  has  been 
much  overlooked  in  determinmg  the  etiology  of  this 
class  of  disease.  One  may  produce  it  at  any  time  by 
smoldng  too  freely,  a  statement  which  has  been  con- 
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firmed  by  the  experience  of  observant  medical  men 
given  to  tobacco.  Its  occurrence  has  the  crucial  signi- 
ficance of  associating  the  concurrent  symptoms  with 
the  lower  cervical  ganghon.  With  its  assistance,  there- 
fore, many  obscure  attacks,  which  would  otherwise  be 
refen-ed  to  central  brain  mischief,  may  be  imputed  to 
functional  derangement  of  a  much  less  vital  sub-centre, 
while  the  gravity  of  theii-  meaning  is  proportionately 
lessened. 

The  congested  appearance  of  the  hands  which  shortly 
set  in  is  directly  referable  to  the  same  condition  of  the 
cu-culation.  "  The  arteries  in  the  area,  bemg  dilated, 
offer  less  resistance  than  before  to  the  passage  of  blood, 
consequently  more  blood  than  usual  passes  through 
them,  fiUing  up  the  capillaries,  and  distending  the 
veins."  {A  Text  Book  of  Physiology,  by  M.  Foster, 
M.D.,  2nd  edit.,  p.  170.)  This  condition,  as  taking 
place  in  a  region  open  to  observation,  is  suggestive  of 
the  state  of  things  which  wiU  ensue  under  similar  cir- 
cumstances of  vessel  dilatation,  in  areas  not  thus 
capable  of  inspection. 

The  next  symptom  in  the  order  of  the  occurrence  was 
pain  at  the  back  of  the  head — occijntal  headache— ac- 
companied  with  a  feehng  of  weight  and  distress  which 
obhged  the  patient  to  rub  the  occiput  vigorously  with 
his  hands.  This  was  really  the  most  important  symp- 
tom throughout  the  case.  It  was  due  to  the  extension 
from  the  ganghon  of  the  vessel  dHatuig  impression 
(origmatmg  m  the  stomach)  to  the  vertebral  artery, 
which  forthwith  became  the  carrier  of  an  excess  of 
blood  to  the  medulla  oblongata  and  other  centres  at 


118 


GIDDINESS. 


the  base  of  the  brain  to  which  this  vessel  and  its 
branches  are  distributed.     The  absence  of  giddiness 
tln-oughout  the  case  is  remarkable,  for,  as  akeady  inti- 
mated, the  labyrinth,  through  the  medium  of  the  ui- 
ternal  auditory  artery,  is  the  first  organ  usually  to 
appreciate  the  existence  of  this  passive  arterial  con- 
gestion, the  pressure  on  the  endolymph  which  it 
occasions  being  the  direct  cause  of  vertigo  in  lesions 
of  the  stomach.    That  this  organ  did  participate,  to 
some  extent,  m  the  dilated  state  of  the  vertebral  circu- 
lation was  shown  during  the  early  stage  of  the  patient's 
convalescence.    During  this  time  his  hearing  became 
changed ;  he  was  not  deaf,  but  every  sound  was  heard 
as  though  muffled.    It  is  possible  also  that  the  in- 
tensity of  pain  ua  the  head  absorbed  all  the  patient's 
attention,  so  that  the  mmor  annoyance  of  giddmess,  if 
present,  was  unnoticed  by  him.   Throughout  the  illness, 
however,  he  experienced  that  extreme  nervous  depres- 
sion, anxiety,  and  sense  of  nnpending  evil  which  cha- 
racterise labyrinthme  distui-bances  generally. 

That  these  various  and  distant  tissue  ti-acts  are  really 
correlated  through  the  medium  of  the  ganghon  m  ques- 
tion, receives  confirmative  evidence  from  the  effects  of 
certain  drugs.  Thus  tobacco,  as  akeady  stated,  will 
produce  giddiness,  tumitus,  nausea,  precordial  disti-ess, 
and  acJiing  in  the  ams,  amongst  other  conditions  mdi- 
cating  its  progressive  influence  over  the  centres  of  the 
sympathetic  system.  Qumme  agam  m  large  doses 
produces  giddmess,  tmnitus,  and  occasionaUy  m  ex- 
treme chinchonism  such  trophic  changes  ua  the  upper 
extremity  that  the  cuticle  wHl  be  shed  like  a  glove.  Both 
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these  drugs,  therefore,  may  he  viewed  as  having  a  para- 
lysing influence  over  the  inhibition  of  the  lower  cervical 
ganghon.  The  bromides,  and  notably  hydro-bromic  acid 
have  an  opposite  effect,  because  they  annihilate  the 
aural  symptoms  of  quinine ;  cure  labyrinthine  tinnitus  ; 
coupled  with  suitable  diet  they  remove  stomachic  vertigo ; 
and  have  proved  highly  serviceable  in  a  case  of  asso- 
ciated hiccough.  They  have,  moreover,  a  now  well 
estabhshed  therapeutic  relation  to  epilepsy.  But  the 
fact  that  the  treatment  of  ej)ilepsy,  however  conducted, 
is  greatly  influenced  by  the  diet,  that  the  absolute  with- 
drawal of  sohd  food  immensely  expedites  recovery,  a 
circumstance  which  I  have  repeatedly  proved,  this  fact, 
pointing  to  a  direct  influence  between  the  innervation 
of '  the  stomach  and  the  condition  of  tone  of  the  verte- 
bral artery,  is  strongly  confirmative  of  the  reahty  of  the 
correlation  advocated  here. 

From  the  foregoing  remarks  it  wUl  be  seen,  that  we 
have  in  the  inferior  cervical  ganghon  an  organ  for  con- 
necting the  upper  extremities,  the  heart,  the  stomach, 
and  upper  portions  of  the  digestive  apparatus,  with  the 
labyrinth.  These  relationships  in  all  probabihty  by  no 
means  exhaust  its  range  of  influence,  but  they  sufiice 
the  objects  of  this  discussion.  The  ganghon  in  question 
brings  these  widely  separated  regions  into  very  intimate 
sympathy,  by  vu-tue  of  its  regulatory  power  .over  the 
blood  supply  of  the  labyrinth,  and  of  its  afferent  and 
efferent  branches  to  the  organs  referred  to.  Eeturniag 
to  the  case  of  the  toothless  patient,  who  suffered  from 
vertigo  whenever  he  partook  of  sohd  food,  we  take 
the  following  to  be  the  course  of  events,  in  this,  as 
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Ijrobcably  in  all  caties  of  giddiness  wliicli  originate  in 
the  stomach  :  the  ingestion  of  the  uTitant  gives  rise 
to  an  impression  which  is  conveyed  along  the  channel 
of  communication  between  the  pnenmogastric  nerve  and 
the  inferior  cervical  ganglion,  whence  it  is  reflected  to- 
the  vertebral  artery  in  the  shape  of  a  wave  of  vessel 
dilatation.    This  is  equivalent  to  an  increased  flow  of 
blood  to  the  labyrinth,  with  corresponding  pressure  on 
the  endolymph.     This  pressure,  physiologically  inter- 
preted, means  giddiness,  so  far  as  it  relates  to  the 
semi-circular  canals,  and  when,  as  usually  happens, 
the  ckculation  of  the  cochlea  also  becomes  hji^erffimic, 
there  is  concomitant  tinnitus  of  a  more  or  less  pulsating 
character.    If  the  vascular  dilatation  admits  of  effusion 
of  serum,  deafness  is  superadded,  and  if  the  exudation 
partake  of  the  more  sohd  particles  of  the  blood  so  that 
a  clot  is  formed,  the  deafness  may  be  permanent.  In 
the  milder  occurrences  the  impression  will  be  transi- 
tory, passing  away  with  the  removal  of  the  exciting 
cause. 

It  is  to  be  noted  that  the  labyrmth  is  placed  at  the 
extreme  periphery  of  the  tract  supphed  by  the  vertebral 
artery,  it  will,  therefore,  be  the  fii'st  to  appreciate  the 
consequences  of  the  wave  of  suspended  uihibition  com- 
municated to  it  from  the  ganghon.  The  phenomena 
it  occasions  under  these  ckcumstances  are  of  such  a 
marked  character  that  they  cannot  fail  of  attracting 
the  patient's  notice ;  whether  the  oppression  origmate 
in  the  heart,  the  upper  extremities,  or  the  digestive 
organs,  the  fii'st  note  of  warnmg  is  thus  usuaUy  struck 
in  the  labyrmth ;  we  are  therefore  justified  in  regarding 
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this  organ  as  presenting  a  scntinel-like  office  to  warn 
the  subject  of  changes  of  blood-supply  about  to  happen 
throughout  the  whole  of  the  important  regions  supphed 
by  the  vertebral  artery,  such  for  instance  as  the  medulla 
oblongata,  and  the  contiguous  nerve  centres  at  the  base 
of  the  bram.  Hence  epilepsy  or  apoplexy  may  be  about 
to  supervene  ;  the  petit  mal  of  the  former  disease  being 
tlie  signal  note  of  the  labyi-mth  betokening  the  con- 
dition of  its  cii-culation,  and  suggesting  the  search  for 
sources  of  distant  nerve  u-ritatiou. 

In  the  disturbance  of  some  one  or  more  of  the  multi- 
tudinous sympathies  thus  imperfectly  sketched,  will  be 
found  an  explanation  of  the  occm-rence  of  those  simjde 
attacks  of  labyi-inthine  vertigo  which  come  on  without 
amj  previa usli/  existing  ear  disease,  some  details  of  which 
were  noticed  at  the  commencement  of  this  chapter. 

Another  phenomenon  associated  with  ear  giddiness, 
is  the  congested  state  of  the  saperficial  circulation  of  the 
hands  and  arms,  so  that  these  regions  present  quite  a 
livid  aspect.  It  is  the  counterpart  of  the  mottling  of 
skin,  observed  after  severe  injuries  of  the  nerves  of  the 
brachial  plexus,  and  is  the  first  step  in  the  series  of 
trophic  changes  taldng  place  in  the  upper  extremities 
of  the  subjects  of  these  injuries,  and  which  eventuate 
in  atrophy  of  the  Umb.  Occurring  in  connection  with 
vertigo,  this  feature  has  a  peculiar  interest  from  my 
point  of  view,  because  it  associates  itself  with  the  ui- 
ferior  cervical  ganghon,  from  which  the  vessels  of  the 
arm  receive  then*  vaso-motor  nerves.  It  points  to  ves- 
sel-dilating impressions  originating  in  the  labyi-inth, 
reaching  the  ganglion,  through  the  medium  of  which 
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it  is  propagated  to  the  brachial  vessels,  producing  dila- 
tation and  engorgement  of  the  peripheral  capillaries  of 
the  limb,  the  direct  cause  of  the  motthng. 

The  following  case,  at  present  under  my  care,  affords 
a  good  illustration  of  this  symptom,  as  'well  as  of  others 
usually  found  in  the  graver  instances  of  ear  giddiness. 
The  patient  is  a  lady  70  years  of  age,  who  had  suffered 
for  6  years  from  noises  and  peculiar  sensations  in  her 
head  and  ears,  which  commenced  after  getting  wet. 
The  tinnitus  is  sometimes  tidal,  sometunes  pulsating, 
or  both  forms  occur  together.  She  suffers  much  from 
gidduiess,  especially  in  the  mornmg,  when  she  has  a 
tendency  to  fall  over  on  her  right  side.  She  fm-ther 
adds,  the  noises  appear  to  di-aw  her  over  to  the  right 
side,  and  in  walking  there  is  a  strong  bearing  to  the 
right.  When  sitting  quietly  ixt  her  room,  an  undefined 
object  appears  to  pass  before  her.  She  has  also  a  feel- 
ing of  distress,  sometimes  amounting  to  pain,  m  the 
region  of  the  heart.  Altogether  she  presents  an  ex- 
tremely pitiable  object,  sobbing  frequently  without 
cause,  and  scarcely  able  to  move  or  sit  upright.  The 
surface  of  the  hands  and  forearms,  especially  on  the  left 
side,  is  much  mottled  and  of  a  dusky  purple  colour. 
Tliis  disappears  on  pressure,  but  retm-ns  unmediately 
the  pressure  is  withdi-awn.  The  pulse  is  fan:  m  strength, 
there  is  no  arcus  and  no  indication  of  atheroma,  but 
there  is  marked  bilateral  paralysis  of  the  palate  mus- 
cles. 

She  hears  fah-ly  well  with  the  right  car,  but  on  the 
left  side  the  watch  is  only  distinguished  at  half  an  inch. 
Both  mcmbrancB  are  depressed,  but  the  loft,  which 
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presents  a  large  cicatricial  spot  of  thinning,  rests  on 
the  inner  wall  of  the  tympanic  cavity.  The  manu- 
brium is  di-awn  upwards  and  backwards  as  well  as 
inwards.  These  appearances  indicate  the  destruction 
in  some  bygone  inflammation  of  the  horizontal  axis  of 
the  malleus,  allowing  it  to  yield  more  and  more  to  the 
strain  of  the  tensor  muscle,  so  that  it  comes  at  length 
to  exert  a  profound  pressure  upon  the  stapes,  and 
through  it  upon  the  labyrinth.  Then  commence  these 
disturbances  of  equihbrium  manifested  by  this  patient, 
disturbances  which,  regarded  as  an  entity,  are  often 
called  Meniere's  disease. 

But  I  have  ah-eady  shewn  that  the  complete  picture 
of  this  disease  cannot  be  drawn  without  the  aid  of  the 
inferior  cervical  ganghon,  and  here  we  have  a  patient 
exhibiting  in  the  added  symptom  of  mottling  of  the 
hands,  &c.,  a  proof  of  the  impUcation  of  another  set 
of  branches  connected  with  this  ganghon.  It  is  pro- 
duced thus  : — the  pressure  exerted  upon  the  labyrinth 
is  appreciated  by  the  vessel  nerves  of  this  region,  i.e., 
the  vasi  nervorum  of  the  vertebral  artery.  These  im- 
pressions pass  downwards  to  the  ganghon  from  wliich 
the  nerves  originate.  Here  they  are  reflected  to  others 
of  the  same  system,  notoriously  in  this  mstance,  to  the 
inhibitory  branches  of  the  brachial  vessels,  as  waves  of 
dilatation,  and  give  rise  to  the  congested  state  of  the 
superficial  circulation  in  the  hands  and  arms.  It  is  a 
reversal  of  the  course  taken  in  those  implications  of 
this  ganghon  from  contusion  of  the  brachial  nerves, 
(which,  it  win  be  remembered,  contain  febriUa)  emanat- 
ing from  it),  and  being  reflected  to  the  vertebral  artery 


124 


GIDDINESS. 


as  waves  of  dilatation  in  the  labyrinth,  cause  the  sub- 
ject to  fall  down,  from  the  sudden  alteration  of  tension 
in  the  equUibratiug  ajpparatus. 

One  other  symptom  associated  with  ear  giddiness 
has  to  be  examined.  It  is  precordial  distress.  I  have 
ah-eady  pointed  out  one  channel  by  which  this  may  be 
brought  about,  viz.,  through  the  cardiac  branches  of 
the  vagus,  when  its  auricular  branch  is  h-ritated  by 
cerum,  &c.  It  was  manifest  in  the  patient  whose 
yawning  "  seemed  to  come  from  his  heart,"  (see  case 
of  ear  sneezmg).  But  this  lAase  is  very  unusual, 
and  the  act  of  gaping  was  its  immediate  reflex  conse- 
quence. The  prsecordial  distress  to  which  I  now  refer, 
has  probably  nothing  to  do  with  the  vagus.  It  is  the 
direct  consequence  of  the  intra-labja-inthuie  pressure 
from  without,  the  impressions  from  which  are  reflected 
in  the  ganglion  along  the  inferior  cardiac  nerves  to  the 
heart,  exactly  as  we  saw  them  in  ihe  preceding  in- 
stance, when  they  were  traced  to  the  cu-culation  of  the 
arm.  In  the  present  case,  these  imiDressions  give  rise 
to  the  distressing  sensations  referred  to  the  region  of 
the  heart,  so  frequently  found  in  company  with  giddi- 
ness. Dr.  David  Lees  in  a  recent  communication  to 
me  says,  "  I  was  told  by  an  old  man  the  other  day,  that 
during  his  attacks  of  giddiness  he  has  palpitation  of  the 
heart."  TJie  foregoing  explanation  wiU  account  for  the 
cardiac  disturbances  so  frequently  seen  in  vertiginous 
patients,  rather  than  the  flatulence,  bUiousness,  &c.,  to 
which  they  are  usually  referred. 

Perhaps  the  following  less  comphcated  case,  which 
I  will  briefly  narrate,  is  better  calculated  to  place  the 
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two-fold  nature  of  ear-giddiness  in  its  proper  light. 
A  gentleman,  fet.  28  years,  was  sent  to  me  from 
Wolverhampton,  having  been  the  subject  of  giddmess 
for  several  years.  He  stated  he  had  been  getting  deaf 
in  his  left  ear  for  about  seven  months.  During  the 
past  three  years  he  has  fallen  down  quite  suddenly  on 
foiu'  separate  occasions.  Respecting  these  falls,  he 
states,  there  was  no  loss  of  consciousness,  and  that 
he  always  fell  to  his  left  side ;  afterwards,  his  head 
inclines  to  fall  backwards.  His  pharynx  and  left  Eus- 
tachian Tube  were  catarrhal,  to  which  cause  the  deaf- 
ness was  due.  The  left  membrana  tympani  was  flat, 
scarcely  depressed,  otherwise  normal.  The  attacks  of 
giddiness  are  of  frequent  occurrence,  and  begin  with  a 
sensation  of  fluttering  at  the  stomach.     '  . 

In  this  patient  repeated  attacks  of  tubal  catarrh  have 
produced  a  shght  degree  of  indrawing  of  the  membrane, 
indicated  by  the  loss  of  its  natural  curvature.  This 
means  a  slight  pressure  upon  the  intra-labyrinthine 
fluid,  not  enough  of  itself  to  excite  giddiness,  but  con- 
stituting an  ever-present  step  in  that  dh-ectiou,  which 
any  additional  cause  of  pressure  wUl  exalt  into  a  real 
attack  of  vertigo.  This  latter  requisite  is  supphed 
whenever  impressions  arising  in  the  stornach,  are  pro- 
pagated to  the  labyrinth,  via  the  channels  already 
indicated.  It  is  a  case  therefore  of  stomach  vertigo, 
grafted  upon  a  labyrinth  already  prepared  by  local 
mischief,  to  appreciate  very  shght  impressions  upon 
its  circulation.  In  fact,  one  may  hazard  the  opinion 
that  stomach  vertigo  is  of  rare  occurrence  where  such  pre- 
vious local  preparation  in  the  auditory  apparatus  does 
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not  exist.  For  if  the  outrages  inflicted  upon  the 
stomach  always  expressed  themselves  in  giddiaess,  this 
would  surely  be  a  much  more  frequent  symptom  than 
it  actually  is. 

As  a  general  rule  therefore,  two  factors  are  requisite 
to  produce  the  symptom  of  giddiness,  and  its  attendant 
phenomena.  1.  Direct  local  pressure  upon  the  laby- 
rinth, the  causes  of  which  are  seated  hi  the  middle  ear. 
2.  Supplementary  waves  of  vessel  dilatation,  emanating 
from  the  stomach,  though  by  no  means  restricted  to 
this  organ,  and  traversing  upwards  to  the  cervical  gan- 
glion, and  thence  to  the  vertebral  artery.  The  first  is 
constantly  operative,  though  subject  to  variations  in 
degree,  due  to  spasmodic  contractions  of  the  tensor 
muscle.  The  second  is  intermittent,  is  more  under  con- 
trol, and  indeed  may  be  so  managed  as  to  be  avoided 
altogether.  The  combination  of  these  two  factors  suffi- 
ciently accounts  for  the  uncertain  and  irregular  ap- 
pearance of  the  giddiness,  which  is  one  of  the  hitherto 
unexplained  characteristics  of  the  disease. 

It  follows  from  the  foregoing  remarks,  that  the 
Treatment  of  giddiness  to  be  effective  must  be  directed 
to  the  removal  of  its  two-fold  source. 

In  order  to  get  rid  of  the  dnect  mechanical  pressm-e 
upon  the  labyrinth,  it  is  of  first  importance  to  discover 
the  cause  of  the  tubal  inefficiency,  upon  which  the 
change  in  the  intratympanic  tension  depends.  The 
regions  of  the  fauces  and  post-nasal  space  must  bo 
searched  for  indications  of  tubal  catarrh,  and  if  present 
they  must  bo  treated  on  well  recognised  principles.  An 
equally  common  source  of  defective  ventilation  of  the 
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tympanum,  and  one  mucli  more  frequently  overlooked,  is 
paresis  of  the  palato-tubal  muscles.  It  is  to  be  recog- 
nised by  appearances  ali'eady  figured  and  described,  vide 
fi-ontispiece,  and  must  be  treated  constitutionally  and 
locally,  as  described  in  the  chapter  devoted  to  this  subject. 
Artificial  inflation  of  the  middle  ear  must  be  carried  out, 
and  when  sufficiently  accompHshed,  may  be  followed  by 
attempts  to  reinstate  the  membrane  by  suction.  Here 
I  must  confess  that  my  experience  of  collodion  apphed 
externally  for  this  purpose,  as  recommended  by  Dr. 
MacEwen  at  Cork,  in  a  paper  subsequently  pubhshed 
in  the  Brit.  Med.  Journal,  has  disappointed  me.  The 
results  in  my  hands  have  been  almost  nil,  but  I  sin- 
cerely trust  that  my  want  of  success  is  exceptional,  as 
any  well-approved  means  of  accomplishing  the  object  in 
view  would  be  a  decided  gain  to  otological  resources. 

Side  by  side  with  the  foregoing  treatment,  measures 
must  be  dii-ected  to  allay  the  waves  of  irritation  pro- 
ceeding from  a  distance,  especially  from  the  stomach. 
In  describing  the  analogous  process  seen  when  ear-ache 
occurs  during  dentition,  I  pointed  out  how  lancing  the 
gums  was  calculated  to  stiU  the  waves  of  vessel  dilata- 
tion set  up  by  the  inflamed  gums,  and  conveyed  by  way 
of  the  otic  ganghon  to  the  vessels  of  the  ear.  We  must 
follow  the  same  principle  in  the  present  instance.  It 
win  be  found  that  usually  there  is  in  the  subjects  of 
so- called  stomachic  vertigo,  a  good  deal  of  gastric  dis- 
turbance, indicated  by  a  furred  tongue,  flatulence,  and 
uneasiness  after  meals.  Frequently  also,  these  patients 
are  the  reverse  of  discriminating  in  their  diet.  Thus 
the  patient  whose  caeo  has  been  quoted,  though  over 
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70,  was  very  partial  to  meat,  especially  at  supper. 
Such  an  indiscretion  must  be  avoideil,  indeed  it  is  best 
entirely  to  proliibit  butchers'  meat  in  these  cases,  and 
the  entire  c!iet  must  be  regulated  so  as  to  give  the 
digestive  organs  the  lightest  possible  amount  of  work. 

But  our  resources  do  not  end  with  this  kind  of  man- 
asrement.  We  possess  in  hydi-obromic  acid  a  remedy 
distinctly  affiliated  to  the  labyi-inthinc  circiilatiou.  Its 
administration  promotes  the  inhibitory  function  of  the 
vessel  area  presided  over  by  the  inferior  cervical  gan- 
glion, so  that  when  given  judiciously,  i.e.,  not  thrown 
in  simply  because  the  sjTuptoms  exist  to  which  it  is 
antagonistic,  but  timed  with  such  discretion  to  the 
general  em-ii-oumeut  of  the  case,  as  a  physician  woiild 
ordinarily  employ  with  regard  say  to  giving  steel,  &c.— 
subject  to  these  discretionary  conditions,  it  will  be 
found  to  act  hke  a  charm.  At  the  same  time  it  will 
reheve  the  pulsating  tmnitus  from  which  these  patients 
suffer. 

Before  concluding  the  discussion  of  giddiness,  a  brief 
recapitulation  of  the  facts,  which  I  claim  to  have  estab- 
Ushed  respecting  it,  may  not  be  out  of  place. 

First  in  importance  is  the  underhjing  principle,  that 
the  sijmpathetic  ganglia  constitute  organs  of  correlation,  hg 
which  distant  regions  become  mutualbj  related  to  each  other, 
and  tvhich  regions  I  have  named  "  correlated  areas." 

Secondly,  the  application  of  this  priricipU  to  the  specific 
case  before  us,  the  inferior  cervical  ganglion,  and  the  capa- 
city which  its  correlations  afford  for  e.rplaining  the  pheno- 
mena of  vertigo. 

Thus,  while  anatomy  shows  that  tliis  ganglion  gives 
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vaso-motor  branches  to  the  vascular  systems  of  the 
vertebral  and  brachial  arteries,  and  also  sends  com- 
munications to  the  heart  and  to  the  stomach,  as  well  as 
to  the  brachial  nerves,  so  bringing  the  equihbrating 
apparatus  constituted  by  the  semicircular  canals  into 
mutual  relations  with  the  arms,  the  stomach,  and  the 
heart ;  the  actually  observed  symptoms  of  the  disease 
indicate  that  one,  two  or  aU  these  regions,  may  mani- 
fest a  departure  fi'om  their  normal  condition  in  the 
Individual  who  is  the  subject  of  it. 

In  the  present  chapter,  I  have  added  to  these  the 
symptom  of  impeded  cu-culation  in  the  upper  extremi- 
ties, indicated  by  congestive  mottling  of  the  hands  in 
association  with  vertigo,  thus  including  amongst  its 
symptoms  phenomena  referable  to  all  the  recognised 
anatomical  relations  of  this  ganghon. 


CHAPTEE  Vn. 


Noises  in  the  Head;  their  Etiology,  Diagnosis  and 
Treatment. 

Perhaps  no  symptom  is  so  generally  associated  with 
vague  ideas  as  to  its  pathological  import,  or  even  as 
regards  its  location,  as  is  tinnitus.    In  proof  of  this 
assertion,  it  wiU  suface  to  notice  the  foUowmg  case 
from  a  work  on  aural  surgery  hearing  the  date  1876. 
The  patient  had  suffered  from  distressmg  noises  ui  Ms 
left  ear  for  two  years,  and  had  undergone  treatment 
for  his  heart,  his  lungs,  his  stomach,  his  kidneys,  and 
his  Uver,  "  according  as  each  of  these  organs  had  been 
diagnosed  as  the  primary  cause  of  the  complaint ;"  and 
at  the  time  the  case  was  reported,  he  was  suffermg  the 
"  additional  inconvenience  of  a  large  seton  ua  the  nape 
of  the  neck."    An  mspection  of  the  ear  revealed  a  lai-ge 
pulsathag  polypus,  the  heating  of  which  was  controUed 
by  pressure  on  the  left  carotid. 

The  confusion  surrounding  this  particular  symptom 
is,  indeed,  not  to  he  wondered  at,  seemg  that  aU  wi-iters 
on  the  ear,  from  Wylde  to  Eoosa,  agi-ee  that  it  is  im- 
possible as  yet  to  differentiate  the  causes  on  which  the 
various  forms  of  tmnitus  depend.  The  subject  is  one, 
therefore,  demanding  mvestigation ;  the  more  bo  as  it 
wiU  be  found  to  involve  problems  less  easy  of  solution 
than  that  comprised  m  the  mstance  just  referred  to. 
Doubtless  much  of  the  perplexity  m  question  ai-ises  fi-om 
the  habit  of  referring  the  noises,  when  their  origm  is 
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not  very  apparent,  to  certain  subjective  conditions  of 
the  nervous  system,  more  especially  of  the  auditory 
nerve. 

It  "wiU  clear  the  ground  I  propose  to  traverse  to  dispose 
of  this  "  subjective  "  hypothesis  at  starting.  Not  only 
because  its  retention  is  barren  of  any  practical  outcome, 
but  it  diverts  the  mind  from  an  inteUigent  search  after 
causes  competent  to  explain  the  symptoms.  A  chief 
reason  for  rejecting  it  is  found  in  the  persistent  charac- 
ter of  tinnitus.  Speaking  broadly,  any  sensation  pos- 
sessing this  character  of  duration  may  be  regarded  as 
distinctly  objective,  by  which  expression  I  mean  that  it 
depends  on  physical  conditions,  capable  of  being  recog- 
nised by  suitable  methods  of  observation.  The  fact  of 
these  being  obscure  in  their  source,  or  difficult  to 
demonstrate,  cannot  be  held  to  remove  the  obhgation 
patiently  to  investigate  them,  which  is  imposed  upon 
those  who  undertake  their  treatment. 

While  not  affirming  that  a  subjective  sensation  is  an 
absolutely  impossible  occurrence  in  diseased  states  of 
the  economy,  I  should  be  disposed  to  Umit  these  to  the 
domain  of  mental  phenomena,  such  as  the  seeing  of 
absent  or  deceased  persons,  or  the  distinct  hearing  of 
articulate  sounds  when  no  one  is  present  to  utter  them. 
Such  auditory  and  optical  illusions  are  sufficiently  au- 
thenticated ;  their  study,  however  interesting,  is  beyond 
the  scope  of  the  present  discussion.  Settmg  aside  the 
question  of  delusive  judgments  on  the  part  of  the  per- 
cipient, it  may  confidently  be  affirmed  of  any  impression 
occurring  m  the  domain  of  the  special  senses,  that  if  it 
persist,  or  is  of  frequent  recurrence,  it  acknowledges  an 
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objective  cause.  In  view  therefore,  of  any  sucli  sensa- 
tion, our  duty  is  to  endeavour  to  delineate  the  exact 
mechanism  by  which  it  can  be  explained.  This  rigid 
mapping  out  of  the  factors  of  a  symptom  will  usually 
be  equivalent  to  the  transference  of  it  from  the  category 
of  subjective  to  that  of  objective  phenomena,  and  is  the 
essence  of  every  true  advance  ta  the  science  of  medicrae. 
It  would  be  easy  to  multiply  examples  in  proof  of  this 
statement,  the  following  instance,  however,  wiU  suffice 
to  illustrate  it. 

A  gentleman,  otherwise  mentally  sound,  became  pos- 
sessed of  the  impression  that  he  was  followed  by  a 
black  dog :  he  could  not  reason  himself  out  of  this 
conviction,  because  whenever  he  assumed  certain  posi- 
tions, the  creature  was  palpably  visible  to  his  sight. 
The  persistency  with  which  he  complained  of  his,  to 
others,  invisible  companion,  began  to  excite  alarm 
amongst  his  friends  on  the  score  of  his  sanity,  not- 
withstanding that  it  ought  to  have  suggested  a  physical 
cause  for  the  symptom,  by  placing  it  outside  the  pale 
of  subjective  impressions.  At  length  the  ophthalmo- 
scope coming  into  vogue  resolved  the  apparition,  which 
it  showed  to  depend  upon  some  substance  floating  in 
the  transparent  media  of  the  eye,  and  which  assumed 
when  in  the  field  of  vision,  the  shape  and  appearance  of 
a  black  dog. 

Such  then  is  the  standpoint  from  which  I  propose  to 
examine  the  subject  of  tmnitus,  my  contention  being 
that  every  sound  heard  by  the  patient  has  its  counter- 
part in  a  condition  competent  to  give  rise  to  it.  The 
determination  of  the  character,  and  the  methods  of 
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recognising  such  objective  states,  together  with  the 
ti'eatmeut  suitable  for  each,  are  the  subjects  I  propose 
to  consider  in  this  and  the  following  chapters. 

As  regards  the  noises  themselves,  it  will  be  conceded 
that  among  the  minor  ills  of  Hfe,  common  alike  to  all 
classes  of  society,  they  constitute  one  of  very  frequent 
occurrence  ;  while  not  rarely  they  become  a  veritable 
thorn  in  the  flesh,  pursuing  the  victim  with  relentless 
tortm-e  by  night  as  weU  as  during  the  day.  The  re- 
cords of  our  asylums  show  that  insanity  occasionally 
results  from  this  cause.  Some  patients  tell  us  their 
noise  resembles  the  boiling  of  a  kettle  ;  farm  labourers 
who  have  to  do  with  modern  agricultural  implements 
compare  theu-s  to  a  "  'chine  going  round;"  in  some  it 
is  like  the  roar  of  the  distant  sea ;  or  this,  again,  is 
varied  with  cracks  and  explosions ;  while  many  bear 
witness  to  hearing  always  a  sort  of  rhythmical  thud,  as 
though  their  head  were  the  anvil  of  some  wnharmonious 
blacksmith.  As  if  to  satuise  the  infirmity,  a  large 
proportion  of  its  subjects  are  more  or  less  deaf  to  the 
sounds  of  the  outside  world.  Under  such  a  comphca- 
tion  of  evils,  it  will  cease  to  be  matter  of  surprise  when 
we  find  in  the  hterature  of  the  subject,  the  details  of 
not  a  few  patients  who  have  sought  in  self-destruction 
a  respite  from  their  persistent  torture. 

Pursuing  the  clues  suggested  by  certain  anatomical 
and  physiological  relations  of  the  ear,  we  are  enabled  to 
reduce  these  varying  forms  of  tinnitus  to  a  systematic 
classification.  The  following  scheme  will  be  found  to 
mclude  most  of  these,  and  its  adoption  will  facilitate 
their  study : — 
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Objective  condition. 


Character  of  sounds. 


Labyrinthine  congestion 


Anaemia. 
Aneurism. 

Fluid  in  tymp.  or  Eust. 
tubes. 

Congestion  of  memb.  t. 
cavity  of  tymp.  or  Eust. 
t.  or  of  all  these  to- 
gether. 


Chronic  non-supp.  infl. 

of  middle  ear. 

Gout.  Syphilis. 
"  Progressive  deafness." 

Cerumen,  fungi,  foreign 
bodies  in  extl.  canal. 
Eczema. 


Arterial. 

Venous,  implicating  sin- 
uses of  brain. 


Extra  aural. 

Catarrh  of  middle  ear. 

Passive  dilatation  of  ves- 
sels of  middle  ear  fr. 
obstd.  E.  t.  and  change 
in  shape  of  drum-head. 

Inducing 

Exudations  and  hyperpla- 
sias with  adhesions  of 
moveable  parts. 

Contraction  of  tensor  tymp. 
muscle. 

Otitis  externa,  reflex  irrita- 
tation  of  tensor  tymp. 
n.  fr.  otic  ganglion. 


Pulsating     or  puffmg 

sounds. 
Rushing,  chattering, 
chirping  sounds,  usu- 
ally    seeming   to  be 
located  at  a  distance. 
Tidal  noises. 
Pulsating  noises. 
Bubbling  and  gurgling 
noises. 


Tidal. 


Tidal. 


All  the  above  may  co-exist  in  the  same  patient  at  the  same  time, 
or  may  succeed  each  other,  or  be  variously  combined  in  different 
stages  of  the  same  case. 

Commencmg  our  exammation  with  the  fii'st  on  the 
Ust,  it  is  to  he  noted  that  the  perceptive  portion  of  the 
auditory  apparatus,  known  as  the  lahyi-inth  or  mternal 
ear  (mcluding  the  vestihule,  Bemickcular  canals,  and 
cocUea),  receives  its  vessels  from  the  vertehral  artery, 
a  totaUy  distmct  source  fi-om  that  which  supphes  the 
more  external  or  conductive  parts  of  the  ear.  Two  points 
suggest  themselves  in  connection  with  this  fact— 1st, 
the  very  distant  source  fi-om  which  this  aortery  is  derived 
—viz.,  the  subclavian  at  the  root  of  the  neck  ;  and  2nd, 
that  the  nervi  vasorum  by  which  its  calibre  is  regulated 
come  from  the  inferior  cervical  ganghon  of  the  sympa- 
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tlaetic,  which  brings  this  vascular  tract  into  some  very 
special  relationships  having  an  important  bearing  on 
the  phenomena  of  labyrinthine  vertigo,  of  which  tinnitus 
is  one ;  it  is  therefore  a  point  of  great  value  in  this 
enquiry.  The  veins  which  discharge  the  blood  from 
the  labyrinth  pass  into  the  superior  petrosal  sinus,  and 
remembering  that  this  small  canal  is  directly  connected 
with  the  two  large  receptacles  of  venous  blood  in  the 
cranium — viz.,  the  cavernous  sinus  in  front  and  the 
lateral  sinus  behind, — it  is  easy  to  see  how  any  obstruc- 
tion to  the  venous  circulation  will  proportionately 
retard  the  outlet  of  blood  from  the  labyrinth. 

Now,  if  the  internal  auditory  artery,  derived  from  the 
source  above  indicated,  become  dilated  by  diminution  of 
its  natural  tonus  (which  is  mediated  by  the  sympathetic 
plexus  just  described),  it  will  not  only  contain  more 
blood,  but  will  occupy  more  space  than  in  its  normal 
relations  it  should  do.  In  the  preceding  chapter  on 
Giddiness  many  ckcumstances  conducive  to  this  dilata- 
tion of  calibre  have  been  pointed  out,  and  also  that 
under  these  conditions  of  altered  tension  the  vessels 
become  enormously  distended  with  blood.  Eemember- 
ing  the  extremely  sensitive  auditory  apparatus  amongst 
the  nervous  expansion  of  which  its  branches  ramify,  it 
is  easy  to  understand  that  under  these  circumstances  its 
beats  become  audible  to  the  patient,  and  that  they  are 
synchronous  with  those  of  the  heart.  Here,  then,  we  have 
the  indications  for  differ entiatiny  one  set  of  noises.  When 
a  patient  teUs  us  he  has  a  knocking  sound  in  his  ear 
(generally  this  occurs  on  one  side  only  at  a  time,  though 
it  may  change  sides),  we  know  that  the  circulation  in 
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his  labyrinth  is  hyperEemic.  As  an  example  of  this,  I 
was  told  by  a  patient  a  short  time  since  that  he  had  a 
knocking  noise  in  his  left  ear,  and  that  he  had  counted 
on  his  watch  eighty-four  knocks  or  beats  in  a  minute. 
Of  course  this  corresponded  with  his  heart's  action. 
This  form  pulsating  tinnitus  may  occur  in  an  otherwise 
healthy  ear  from  causes  connected  with  the  vaso-motor 
system  of  nerves.  When  associated  with  deafness,  as  it 
often  is,  these  pulsatuig  noises  may  remain  after  treat- 
ment has  removed  any  other  abmormal  condition.  It 
is  necessary  to  guard  against  the  notion  that  all  conges- 
tive conditions  of  the  labyrinth  are  of  necessity  indicated 
by  pulsating  sounds,  because  the  buzzing  noises  and 
stuffy  sensations  in  the  head  due  to  taking  large  doses 
of  quinine  must,  I  beheve,  be  referred  to  this  part  of 
the  organ  of  hearing,  but  the  usually  undefined  char- 
acter of  pulsation  suggests,  that  the  symptom  is  due  to 
fulness  of  the  venous  as  well  as  of  the  arterial  system. 

I  treat  this  class  of  noises  in  the  head  by  the  mternal 
administration  of  hydrobromic  acid.  The  treatment  in 
question  arose  out  of  Dr.  Fothergill's  observation  that 
this  drug  antagonises  the  aural  symptoms  caused  by 
large  doses  of  qumine  when  administered  with  it.  A 
closer  examination  of  the  symptoms  accompanying  the 
condition  known  as  "  chinchonism"  will  explam  the 
rationale  of  the  treatment  of  labyrmthine  congestion 
by  hydrobromic  acid.  As  a  rehable  authority  on 
this  subject  I  quote  the  foUowing  description  of  the 
condition  from  Phillip's  Materia  Medica,  a  work  which 
fi-om  its  scientific  character  will  repay  attentive  study  :— 
"  When  a  patient  is  saturated  with  excessive  doses  of 
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quinine,  he  gets  loud  ringing  noises  in  the  ears, 
sphtting  headache,  vertigo,  amaurosis,  sometimes  even 
dehiium.  In  animals  a  fatal  dose  of  quiuine  has  often 
produced  convulsions,  and  paralysis  of  the  .  hinder 
extremities.  It  would  appear  that  the  lowered  sensi- 
bility of  parts  and  the  diminished  muscular  action  are 
due  not  to  direct  paralysis  of  nerves,  or  to  any  inter- 
ference with  muscular  u-ritability,  but  to  a  diminished 
reflex  action.  Ii-ritation  of  the  skin,  followed  by 
desquamation,  occasionally  occurs,  and  cases  have 
happened  in  which  the  whole  skin  of  a  hand  or  even  of 
a  hmb  has  come  off  like  a  glove.  It  further  produces 
in  some  persons  great  acceleration  of  the  heart's  action, 
and  of  the  resjpiration,  so  that  the  palpitation  and 
hui'i-ied  breathing  cause  much  distress." 

Reverting  to  the  relationship  which  I  have  shown  to 
exist  between  the  vertebral  artery  and  the  inferior 
cervical  ganghon,  it  will  be  seen  that  the  symptoms  just 
detailed  are  due  to  interference  with  the  cu-culation  of 
the  tissue  tracts  supphed  by  the  vessels  over  which  this 
ganglion  exercises  regulatory  control.  It  may  fiu'ther  be 
affirmed  that  the  toxic  effect  of  quinine  (very  distinct 
fi-om  the  absorption  of  small  doses)  is  to  annihilate  the 
regulatory  function  of  this  vaso-motor  centre,  and  by 
paralysing  the  vessels  to  the  ramifications  of  which 
it  is  distributed,  allows  them  to  become  gorged  with 
blood.  The  symptoms  detailed  enable  us  to  map  out 
these  districts.  Thus,  taking  them  in  the  reverse  order 
to  that  of  the  quotation,  we  see  in  the  disturbance  of 
the  heart's  action  an  interference  with  the  influence 
over  that  organ  normally  exercised  by  the  lower  cardiac 
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nerve,  proceeding  from  the  inferior  cervical  ganglion. 
In  the  desquamation  of  the  skin  of  the  upper  extremity, 
especially  of  the  hand,  we  trace  the  ultimate  result  of 
an  over-supply  of  blood  to  this  member  in  consequence 
of  the  distended  state  of  the  brachial  artery  and  its 
branches,  when  its  regulatory  nerves,  also  derived  from 
the  same  ganghon  are  paralysed  by  the  drug.  A  simi- 
lar state  of  things  is  seen  in  the  area  supphed  by  the 
vertebral  arteries,  whose  equilibrium  is  hkewise  medi- 
ated by  the  ganghon  in  question.  Owing  to  the  great 
accession  of  blood  resulting  from  this  cause,  to  the 
medulla  oblongata  and  cerebellum  is  due  the  disturb- 
ance noted  in  these  nerve-centres,  in  which  the  laby- 
rinth participates.  To  the  consequent  congestion  of 
the  latter  organ  are  due  the  vertigo  and  tinnitus  just 
referred  to.  It  is  worthy  of  remark  that  the  labyrinth, 
an  organ  of  special  sense,  being  seated  at  the  extreme 
periphery  of  this  system  of  vessel  area,  is  by  a  weU- 
estabhshed  physiological  law  the  first  to  appreciate  the 
indications  of  what  is  wrong  in  the  patient's  system. 
It  thus  acts  like  a  sentinel  to  warn  by  the  prominence 
of  its  outcry  agamst  the  continuance  of  the  drug,  which, 
if  persisted  in,  will  induce  those  fm-ther  congestive 
brain  conditions  soon  to  end  in  profound  headache  and 
delirium.  Many  other  phenomena  of  great  practical 
import  are  associated  with  the  disturbance  of  the  ana- 
tomical relationship  thus  briefly  reviewed ;  their  con- 
sideration belongs  rather  to  the  whole  subject  of  vertigo, 
stomachic  as  well  as  labyi-mthme,  and  has  been  akeady 
studied  when  treatmg  of  this  subject. 

Therapeutic  experience  has  ah-eady  empii-icaUy  estab- 
lished a  sort  of  affinity  between  some  of  the  symptoms 
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akin  to  those  of  cliinchonism,  but  referable  to  other 
causes  (such  as  giddiness,  headache,  and  ringing  noises 
in  the  head),  and  the  hydrobromic  salts.  Thus  epilepsy 
has  been  long  successfully  treated,  a  condition  corre- 
sponding to  the  convulsions  produced  by  quinine  poi- 
soning in  animals.  The  successful  use  of  the  acid,  to 
reheve  labyrinthine  tinnitus  is  another  piece  of  evidence 
in  the  direction  indicated.  Two  important  issues  are 
deducible  fi-om  the  foregoing  facts — viz.,  that  quinine 
and  hydrobromic  acid  are  each  specifically  related  to 
the  tissue  tracts  whose  cu-culation  is  regulated  by  the 
inferior  cervical  ganghon ;  and  that  therapeutically, 
these  drugs  are  antagonistic,  the  former  dilating,  the 
latter  contracting  the  vessels  receiving  their  vaso-motor 
nerves  from  this  ganghon.  Physiologically,  we  are 
guided  to  the  corollary,  that  distinct  vaso-motor  areas 
exist  in  the  animal  body,  and  that  changes  may  take 
place  in  the  cu-culation  of  such  areas  which  are  purely 
local  in  the  fu-st  instance  ;  that  such  changes  are  equi- 
valent to  local  hyperffimias,  or  anfemias,  according  as 
the  vaso-motor  influences  of  the  area  are  suspended  or 
added  to ;  and  one  or  another  of  these  conditions  affords 
the  clue  to  a  vast  number  of  pathological  states ;  and, 
further,  that  any  true  system  of  therapeutics  must  be 
based  on  the  recognition  of  the  principle  now  enunciated. 

Returning  to  the  treatment  of  pulsating  tinnitus,  it 
had  long  been  apparent  to  the  writer  that  these  noises 
had  reference  to  the  labyrinth,  because  they  were  so 
frequently  associated  with  other  symptoms  of  Meniere's 
disease — giddiness,  headache,  &c. — ^the  existence  of 
which  symptoms  also  estabhsh  its  parallelism  with 
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the  tinnitus  of  chinchonism.  Thus  the  inference  be- 
came obvious,  that  the  remedy  for  the  latter  would 
probably  turn  out  to  be  equally  curative  of  the  noises 
produced  by  some  forms  of  aural  disease.  The  first 
case  to  which,  in  an  experimental  way,  the  hydrobromic 
acid  was  given  for  the  relief  of  these  pulsating  sounds, 
confirmed  the  correctness  of  the  above  line  of  argument 
by  its  immediate  and  marked  success.  It  may  be  taken 
as  a  typical  one  from  over  a  score  of  others  equally 
satisfactory.  The  patient  had  been  treated  for  sup- 
purative inflammation  oi  the  middle  ear,  with  polypoid 
excrescences  in  the  external  canal,  aU  of  which  objec- 
tive conditions  being  removed,  he  stiU  complained  of 
throbbing  sounds,  with  giddiness  and  headache,  in- 
creased by  stooping  or  exercise.  Hydrobromic  acid, 
in  fifteen-minim  doses  in  water,  was  prescribed  every 
four  hours.  Eehef  to  these  latter  symptoms  was 
immediate,  and  they  shortly  disappeared  altogether. 
It  is  satisfactory  to  note  that  the  experience  of  other 
observers  has  amply  verified  this  result,  so  that  the 
drug  may  claim  the  position  of  a  specific  remedy  for 
congestive  labyrinthine  conditions,  providing  always 
the  auditory  apparatus  be  first  reheved  of  any  weU- 
marked  morbid  process,  which,  by  its  presence,  might 
tend  to  keep  up  excessive  vascular  action. 

The  next  class  of  tinnitus  includes  those  phases  of 
the  symptom  which  depend  on  causes  other  than  aural, 
and  they  are  tolerably  numerous.  One  of  these  has 
reference  to  the  cu'culatory  system  at  large.  Aiiannia, 
whether  due  to  exhausting  discharges,  dii-ect  loss  of 
blood,  clilorosis,  &c.,  is  accompanied  with  that  peculiar 
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soiTnd  beard  over  the  large  vessels  of  the  neck  known 
as  "  bruit  de  diable."  When  it  is  remembered  that  the 
internal  carotid  passes  very  near  to  the  labyrinth  in  its 
course  thi'ough  the  temporal  bone,  while  the  internal 
jugular  vein,  in  the  jugular  fossa,  hes  immediately 
below  the  floor  of  the  tympanic  cavity,  it  is  not  sur- 
prising that  the  patient  should  himself  appreciate  any 
abnormal  sound  occurring  in  them,  when  such  sound  is 
audible  to  an  outside  observer.  For  the  same  reason 
aneurism  of  the  aorta,  or  its  immediate  branches,  com- 
municates by  conduction  its  peculiar  form  of  tinnitus, 
and  especially  is  this  the  case  in  intracranial  aneurism. 
In  some  cases  of  heart  disease,  especially  in  complete 
excentric  hypertrophy,  any  extra  exertion  is  attended 
with  buzzing  in  the  ears. 

From  the  following  case  it  would  seem  that  an  over- 
loaded state  of  the  portal  circulation  is  sometimes  as- 
sociated with  tinnitus,  a  circumstance  that  becomes 
quite  intelligible  if  we  bear  in  mind  the  facts  of  the 
relation  of  the  veins  of  the  labyrinth  to  the  large  sinuses 
of  the  brain,  as  noted  above.  A  medical  acquaintance 
had  for  several  weeks  experienced  a  dull  ringing  sound 
in  the  head,  with  a  general  feehng  of  malaise,  and 
incapacity  for  any  sort  of  head-work.  He  was  induced 
to  take  a  dose  of  Carlsbad  salts,  with  the  result  of 
getting  rid  of  aU  his  symptoms,  the  tinnitus  included. 
A  further  instance  this  of  the  auditory  apparatus  per- 
forming a  sentinel-hke  office  in  the  economy,  warning 
of  distant  mischief. 

That  some  noises  have  for  their  cause  an  overloaded 
state  of  the  venous  sinuses  of  the  brain,  or  of  the  veins 
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connected  with  them,  ■will  he  apparent  from  the  follow- 
ing considerations.  The  most  persistent  buzzing  and 
rushing  sounds  have  occurred  in  patients  ua  whom  some 
pecuharity  of  the  veias  existed  elsewhere  than  in  the 
neighbourhood  of  the  ear.  I  may  instance  one  case 
where  the  tinnitus  was  coincident  with  a  very  large 
varicocele.  Another  in  whom  the  superficial  veins  of 
the  nose  were  congested  and  tortuous — and  in  neither 
did  treatment  produce  any  impression.  The  inference 
being  that  a  corresponding  but  unrecognisable  state  of 
the  veins  pertaining  to  the  auditory  apparatus,  was 
coincidently  present  in  these  cases,  which  ordinary 
methods  of  treatment  failed  to  influence. 

Again,  a  patient  informs  me  that  after  any  departure 
from  his  usual  moderate  habits,  such  as  "  dining  out," 
&c.,  he  would  be  awakened  in  the  night  by  what  ap- 
peared to  him  to  be  subdued  conversation  carried  on 
under  his  bedroom  window.  Impelled  by  this  impres- 
sion, he  at  first  got  up  and  opened  his  window  to  ascer- 
tain the  cause  of  this  supposed  talking,  which  always 
ceased  when  he  assumed  the  upright  posture.  Dh-ectly 
he  lay  down  again  with  the  head  resting  upon  the  pillow 
the  muttering  recommenced.  In  this  way  he  learned  to 
recognise  that  he  was  himseK  the  producer  as  well  as 
the  hearer  of  the  sounds  described. 

Three  elements  appear  to  be  concerned  in  the  pro- 
duction of  these  noises  :  1.  Reduction  of  vessel  tone, 
such  as  in  some  persons  would  follow  an  unusual  dose 
of  alcohol  and  tobacco,  implyhig  a  retardation  of  the 
venous  cu'culation  over  the  area  affected.  2.  The  in- 
fluence of  posture,  adding  a  mechanical  incentive  to 


NOISES  IN  THE  HEAD.  -l^O 

engorgement,  which  becomes  especially  operative  after 
the  first  factor  has  been  estaUishecl.  3.  The  effect  of 
shght  pressure,  when  the  foregoing  conditions  are  in 
operation,  hi  obstructing  the  venous  current,  and 
thi'owing  it  back  on  the  penultimate  channels. 

The  following  case  indicates  how  these  causes  can 
affect  an  organ  other  than  the  ear,  and  illustrates  the 
method  in  which  they  may  incite  tinnitus.  A  gentle- 
man of  middle  age,  whose  tm-biriated  bones  approxi- 
mated the  septum  very  closely,  the  nasal  region  being 
otherwise  healthy,  had  been  for  many  years  unable  to 
breathe  through  the  nostrils  after  lying  down  a  short 
time.  If  he  sat  or  stood  upright  the  difficulty  very 
quickly  disappeared.  He  was  an  excessive  smoker,  and 
I  had  no  difficulty  in  referring  the  symptom  to  the 
paralysing  influence  of  tobacco  on  the  vessel  nerves  of 
the  region.  The  pecuhar  erectile  character  of  the  vas- 
cular tissue  of  the  turbinated  bones,  being  by  this  means 
deprived  of  its  vaso-motor  control,  becomes  amenable  to 
the  influence  of  posture  whenever  he  hes  down.  The 
vessels  then  become  turgid  with  blood,  and  swell  up 
sufficiently  to  close  the  narrow  breath-way,  which  is 
the  normal  state  of  the  nasal  meatus  in  this  individual. 

Apposite  to  the  foregoing  observations  are  the  records 
of  two  cases,  in  which  the  noises  assumed  the  character 
of  a  bird  singing  in  the  bedroom  of  the  patients,  suf- 
ficiently loud  to  awaken  them  from  sleep,  and  which 
ceased  or  was  greatly  moderated  when  they  sat  up  to 
detect  the  source  of  the  annoyance.  In  both  the  symp- 
tom was  distinctly  traceable  to  tobacco- smoking,  and 
disappeared  with  the  moderation  of  the  habit. 
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The  influence  of  the  third  element,  pressure,  is  illus- 
trated  in  the  above  cases  by  the  fact,  that  the  noises 
were  increased  by  resting  the  head  on  the  pillow,  the 
body  being  recumbent.  If  the  patient  lay  on  his  back, 
the  occipital  emissary  vein  connecting  the  torcular  hero- 
phili  with  the  occipital  veras  of  the  scalp  would  be  oc- 
cluded, and  thus  an  outlet  of  the  mechanically  distended 
sinus  would  be  closed.  If  he  lay  with  the  side  of  the 
head  downwards,  similar  pressure  would  be  exerted 
upon  the  emissary  vein  passing  through  the  parietal 
bone,  and  which  reUeves  the  longitudinal  sinus  through 
the  superficial  veins  of  the  head.  It  must  be  admitted 
that  these  emissary  veins  are  exceedingly  minute,  though 
probably  not  smaller  than  the  effluent  veins,  which  dis- 
charge the  blood  from  the  internal  ear  into  the  petrosal 
sinuses.  The  occlusion  of  the  former  wiU  retain  a  cer- 
tain amount  of  venous  blood  in  the  larger  sinuses  which 
is  probably  commensurate  with  that  leaving  the  ear, 
the  escape  of  which  being  retarded  in  consequence, 
must  induce  engorgement  of  the  labyrinth. 

Whether  pressure  be  really  a  factor  in  the  production 
of  sounds  under  circumstances,  such  as  those  above 
pourtrayed,  is  not  of  so  much  moment  as  the  estab- 
lishment of  a  direct  relationship  between  certain  forms 
of  tinnitus,  and  an  engorged  state  of  the  venous  circu- 
lation, especially  of  the  intra-cranial  sinuses.  As  far 
as  my  observation  at  present  extends,  I  am  disposed  to 
refer  to  this  cause,  and  the  consequent  venous  conges- 
tion of  the  labyrinth,  those  noises  which  patients  seem 
to  hear  at  a  distance,  particularly  if  they  assume  a 
muttering  or  chirping  character,  and  also  those  which 
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are  referred  to  some  part  of  tke  head  other  than  the 
ear.  If  associated  with  headache,  drowsiness,  and 
other  indications  of  intra- cranial  congestion,  the  dia- 
gnosis would  be  confirmed.  It  was  probably  in  cases  of 
this  kind  recorded  by  the  older  writers,  that  bleeding 
has  effected  a  cure.  Thus  we  read  of  a  patient  with 
persistent  noises  in  the  head  which  defied  every  kind  of 
treatment  known  at  the  period,  who  was  permanently 
reheved  by  a  copious  bleeding  from  the  temporal  artery. 
Before  having  recourse  to  the  lancet,  every  other  recog- 
nisable source  of  the  symptom  should  be  ehminated. 
Then  if  purgatives  failed,  bleeding  might  be  justifiable, 
though  I  have  never  yet  adopted  it. 

The  foregoing  conditions,  which  are  the  common 
ground  of  every  practitioner,  suggest  to  the  speciahst 
how  wide  and  general  should  be  his  grasp  of  the  cases 
occurring  ua  his  particular  department  of  practice.  The 
fact,  however,  that  murmurs,  produced  at  a  greater  or 
less  distance  from  the  ear,  are  appreciated  by  this  organ 
in  the  form  of  tinnitus,  has  an  important  bearing  on  the 
line  of  argument  adopted  in  this  chapter,  as  will  shortly 
be  apparent. 

On  analysmg  the  very  tangled  residuum  of  noises 
which  remain  to  be  examined,  they  wiU  be  found  to 
group  themselves  into  two  classes :  one  more  or  less 
intermittent,  comprising  a  series  of  crackling,  bubbling, 
or  explosive  noises  ;  the  other  generally  continuous,  of 
a  buzzing,  singmg  character,  which,  making  due  allow- 
ance for  the  many  fanciful  descriptions  of  the  patient, 
more  often  likens  itself  to  the  tidal  sound  produced  by 
holding  a  shell  to  the  ear  than  to  anything  else. 
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Eespecting  the  first  group  of  gurgling  or  hxthhlivg 
noises,  which  the  patient  will  compare  to  the  hursting 
of  bubhles  in  the  head,  these  are  due  to  the  presence  of 
fluid  in  the  middle  ear  or  the  Eustachian  canals.  This 
mucoid  or  muco-purulent  fluid,  being  formed  in  an  air- 
chamber  communicating  with  the  throat,  is  subjected 
at  frequent  intervals  to  the  passage  through  it  of  bubbles 
of  air.    Gases  may  also  be  generated  in  it,  and  escape 
in  a  similar  way.    The  ready  rehef  of  these  cases  will 
depend  upon  the  patency  of  the  Eustachian  tube,  and 
the  ease  with  which  treatment  can  be  apphed  directly 
through  it  to  the  ear  ;  and  this  again  wiU  depend  on 
whether  the  state  of  the  naso-pharynx  is  such  as  to 
admit  of  the  treatment  beuag  carried  out.    The  follow- 
ing case  in  point  occurred  in  the  person  of  a  woman 
who  presented  herself  at  my  aui-al  clinic  a  short  time 
since.     She  had  a  most  worn  and  distressed  appear- 
ance, having  had  no  sleep  for  three  nights,  in  conse- 
quence of  the  intensity  of  the  gurghng  noises  in  her  left 
ear.     The  nostril  on  this  side  was  obstructed,  owing  to 
deformity  of  the  bones,  but,  by  giving  a  lai-ge  curve  to 
the  catheter,  the  left  Eustachian  tube  was  entered  from 
the  right  side.   On  forcmg  m  an-,  much  gurghng  ensued, 
but  when  all  the  mucus  was  thus  cleared  away,  the  tin- 
nitus entu-ely  ceased.     Of  course  the  rehef  fi-om  such  a 
paUiative  measure  was  only  temporary,  but  it  lasted 
nearly  a  week.    Such  a  case  would  requii-e  a  course 
of  treatment  directed  to  the  cavity  of  the  tympanum 
and  the  tube  as  weU  as  to  the  post-nasal  region. 
Solutions  of  carbonate  of  soda  with  carbohc  acid, 
apphed  by  means  of  the  post-nasal  syringe,  as  weU 
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as  injected  through  the  anterior  nasal  orifices,  are  of 
paramount  service  here.  Should  the  state  of  things 
just  described  co-exist  with  perforation  of  the  drum- 
head, treatment  is  much  facihtated,  it  being  compara- 
tively easy  to  inject  suitable  lotions  by  the  external 
meatus  right  through  the  middle  ear  to  the  throat.  It 
is  often  surprising  how  much  muco-purulent  secretion 
may  in  this  way  be  washed  out  of  the  cavity  of  the 
tympanum  and  the  mastoid  cells  communicating  with 
it.  The  further  ti-eatment  of  these  cases  resolves  itself 
into  that  for  chronic  suppurative  inflammation  of  the 
middle  ear. 

When  the  memhrana  tympani  has  been  chronically 
diseased,  it  sometimes  loses  its  elastic  character,  and 
becomes  thia  and  harsh  like  parchment.  In  this  state 
its  movements  are,  according  to  Hinton,  attended  with 
creaking  noises  very  annoying  to  the  patient.  In  other 
cases  a  portion  of  mucus  has  become  inspissated  and 
adherent  to  the  ossicles,  or  it  may  even  form  a  film 
over  the  tympanitic  sui-face  of  the  membrane,  causing 
the  patient  to  be  very  deaf.  This  may  at  length  be 
ruptured,  either  spontaneously,  or  by  the  action  of  the 
intrinsic  muscles  on  the  parts  to  which  it  is  adherent, 
such  a  rupture  bemg  attended  with  a  very  audible 
report  to  the  patient,  who  henceforth  is  much  improved 
in  hearing  power.  Similar  as  regards  its  origin  was  a 
somewhat  unusual  symptom  complained  of  by  a  gentle- 
man who  consulted  me  on  the  subject.  He  said  there 
was  "  something  loose  m  his  head,"  and  that  he  felt  it 
roll  about  whenever  he  moved  suddenly.  There  was  no 
reason  to  doubt  this  statement,  and  as  he  had  had 
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trouble  in  his  ears  earlier  in  life,  it  seemed  probable 
that  a  past  attack  of  tympanic  catarrh  had  left  behind 
it  a  legacy  of  unremoved  secretion,  which  had  gradually 
dried  up,  and,  bemg  unattached,  moved  about  hi  the 
cavity  of  the  drum  with  the  motions  of  the  head.  Act- 
ing on  this  supposition,  he  was  given  a  powerful  hi- 
Bufflation  with  an  ordinary  Politzer  bag.  Immediate 
cessation  of  the  symptom  followed  this  proceeding, 
and  as  the  rehef  was  permanent,  it  is  probable  that 
the  force  of  the  current  of  an-  drove  the  loose  particle 
into  a  corner  and  wedged  it  there,  to  the  great  rehef  of 
its  possessor. 

I  have  next  to  consider  that  group  of  noises  which 
have  a  singing  or  buzzing  character ;  they  are  more  or 
less  constant  hi  then:  duration,  and  though  assunimg 
many  variations,  are  here  for  the  sake  of  convenience, 
classified  under  the  head  of  Tidal  noises.  They  often 
co-exist  with  the  mtermittent  gurghng  noises  ah-eady 
examhied,  and  even  sometimes  with  the  pulsatmg 
sounds  of  a  rhythmical  nature— in  fact  all  these  classes 
of  noises  may  be  present  either  at  one  and  the  same 
time,  or  at  different  periods  m  the  progress  of  the  same 
case. 

As  akeady  uitimated  the  hypothesis  which  it  is  my 
object  to  estabhsh,  is  based  on  the  prmciple  that  for 
every  noise  experienced  by  the  patient  there  exists  a  definite 
objective  cause.  The  factors  which  are  mahily  mstru- 
mental  m  the  production  of  the  class  of  sounds  now 
under  review  may  be  referred  either  to  contraction  of 
the  intrmsic  muscles  of  the  ear  ;  or  to  the  rushhig 
of  an  increased  flow  of  blood  thi-ough  the  relaxed  and 
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dilated  vessels  of  the  cavity  of  the  tympanum,  setting 
in  vibration  the  adjacent  air,  or,  as  will  shortly  be 
explained,  other  vibratUe  structures  capable  of  respond- 
ing to  such  influences.  AH  these  causes  may  co-operate 
in  producing  the  symptoms  of  which  the  patient  com- 
plains, because  the  congestion  of  the  middle  ear  obtain- 
ing in  the  latter  state  is  calculated  to  irritate  the 
muscles,  and  excite  them  to  spasmodic  action,  at  the 
same  time  the  contraction  thus  induced  will  aggravate 
the  original  disturbance  of  the  cu-culation.  So  that 
these  abnormal  conditions  of  the  middle  ear  by  reacting 
on  each  other  tend  to  perpetuate  the  disease,  and  con- 
stituting as  they  do  a  large  part  of  the  morbid  pheno- 
mena of  chronic  non-suppm-ative  inflammation  of  the 
middle  ear,  it  is  not  diflicult  to  understand  why  this 
particular  form  of  ear  disease  comes  to  be  the  bete  noir 
of  the  aurist. 

First  I  will  examine  the  sounds  resulting  from 
muscular  contraction.  If  a  person  lying  with  the  side 
of  his  head  on  a  pillow  tightly  clench  the  jaws  a  sound 
is  heard  which  closely  resembles  that  produced  by  hold- 
ing a  shell  near  the  ear.  It  is  due  to  the  contraction 
of  the  muscles  which  close  the  jaws,  and  is  said  to  be 
of  universal  occurrence  whenever  a  muscle  contracts 
strongly,  but  which  is  audible  to  the  experimenter  in 
this  case  owing  to  the  proximity  of  the  contracting 
muscles  to  the  auditory  apparatus.  Hence  it  wiU  be 
apparent  that  if  the  sound  in  question  can  be  heard 
when  situated  without  the  ear,  the  inordinate  contrac- 
tion of  muscles  situated  actually  within  the  hearing 
apparatus  must  even  be  more  audible.    That  the  or- 
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dinary  contraction  of  the  tensor  tympani  and  stapsedius 
are  not  thus  appreciated,  is  within  the  experience  of 
every  person  possessing  healthy  ears,  it  requires  for  its 
production  an  inordinate  or  spasmodic  contraction  due 
to  some  irritation  of  the  muscle  from  coexisting  dis- 
ease, or  of  its  nerve,  to  produce  such  a  vibration  of  its 
fibres  as  would  constitute  an  audible  note.  The  possi- 
bihty  of  its  occurrence  was  first  suggested  by  Laennec 
but  the  points  by  which  its  presence  may  be  diagnosed 
are  of  quite  recent  date  and  require  attentive  study. 
They  have  been  carefuUy  investigated  by  various  conti- 
nental'authorities  foremost  among  whom  are  Weber-Liel, 
and  Gruber.  The  latter  was  the  first  to  point  out  that 
the  tendon  of  the  tensor  tympani  is  inserted  into  the 
anterior  surface  of  the  handle  of  the  malleus,  as  weU  as 
into  its  inner  angle.  This  fact  has  an  important  bear- 
ing on  the  position  which  the  manubrium  will  assume 
when  subjected  to  the  strain  of  the  muscle  which  acts 
upon  it.  Under  these  cu-cumstances,  the  bone  will 
undergo  a  kind  of  semi-rotation  on  its  transverse  axis, 
the  effect  of  which  is,  that  while  the  distal  end  of  the 
manubrium  is  directed  inwards,  the  upper  end  of  the 
malleus  bulges  agamst  the  membrane,  throwing  the 
two  phcse  semi-luuares  into  marked  prominence,  at  the 
same  tune  the  processus  brevis  is  brought  into  view ; 
while  the  upper  part  of  the  manubrium  stands  out 
boldly  in  rehef,  its  distal  end  retreats  towards  the 
inner  surface  of  the  tympanic  cavity,  so  that  when 
observed  from  the  meatus  the  process  is  seen  fore- 
shortened. The  anterior  segment  of  the  membrane  i 
greatly  retracted,  appearing  to  fall  away  from  the 
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plane  of  the  rest  of  the  membrane  in  the  direction  of 
the  cavity  of  the  tympanum.  In  determining  the  dia- 
gnosis of  contraction  of  the  tensor  tympani  it  is  neces- 
sary to  ehminate  another  condition  of  the  manubrium 
mallei  which  is  not  infrequently  met  with,  but  which 
does  not  appear  to  have  attracted  the  attention  which 
the  fi-equency  of  its  occurrence  would  justify.  It  consists 
in  the  displacement  of  the  manubrium  from  its  obhquely 
vertical  position,  into  a  more  or  less  horizontal  one, 
so  that  it  comes  to  be  parallel  with,  and  almost  close  to, 
the  margin  of  the  posterior  phca  semi-lunaris.  The 
assumption  of  such  a  position  as  the  result  of  muscular 
action  cannot  as  yet  be  considered  estabhshed ;  it  would 
seem  to  point  to  a  mal-position  of  the  tendon,  the  re- 
sult of  inflammatory  adhesions  contracted  by  it  in  the 
progress  of  gi-ave  disease  of  the  tympanic  cavity,  with 
probably  destruction  of  the  axis  hgament  and  partial 
dislocation  of  the  malleo-incudal  articulation. 

In  attempting  to  differentiate  this  particular  condi- 
tion we  must  not  lose  sight  of  the  fact,  that  cicatricial 
contractions  and  adhesions  are  frequent  sources  of 
displacement  of  the  position  of  the  manubrium  maUei : 
when,  however,  it  is  due  to  muscular  action  the  entire 
membrane  is  usually  mobile,  and  is  more  or  less  capable 
of  restoration  to  its  normal  plane,  by  inflation  through 
the  Eustachian  tubes. 

While  writing  these  lines  I  have  had  under  inspection 
a  patient  whose  membrana  tympani  is  so  completely 
retracted,  that  it  rests  upon  the  promontory  which  is 
distinctly  seen  through  it— yet  he  hears  no  noises.  In 
this  case  the  manubrium  retains  its  normal  obliquely 
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vertical  direction,  its  distal  end  being  simply  drawn 
inwards  by  tbe  retracted  membrane.  But  wbere  the 
retraction  is  due  to  muscular  action  the  characteristics 
already  noted  will  be  apparent.  Where  then  the  tidal 
noise  exists  and  associated  with  it,  the  membrana 
tympani  presents  the  foregoing  appearances,  we  may 
safely  postulate  a  condition  of  spasm  in  the  muscle  in 
question.  And  it  is  exactly  in  these  instances,  that  the 
simple  proceeding  of  exliausting  the  an-  of  the  meatus 
with  a  pneumatic  speculum  by  pulling  upon  the 
tensor  muscle,  and  so  reducing  the  spasm,  temporarily 
relieves  the  tinnitus  dependant  upon  it.  The  reduction 
of  spasm  by  extension  of  the  contracted  muscle,  will 
suggest  many  analogies  in  surgical  practice.  It  is  im- 
portant to  notice  here  that  most  writers  attribute  the 
cessation  of  the  noises  occasioned  by  the  use  of  the 
pneumatic  speculum,  under  these  circumstances,  to  the 
fact  that  pressure  is  thus  taken  off  the  eudolymph 
wliich  the  retraction  of  the  membrane  is  supposed  to 
imply. 

But  the  whole  of  my  argument  is  against  such 
pressure  being  a  vera  causa  of  tinnitus. 

Were  it  otherwise,  that  is  to  say,  if  retraction  of  the 
drum-head  constitutes  in-essure  on  the  endoljnnph,  and 
such  pressure  necessitates  the  production  of  a  subjective 
jioise — surely  no  instance  could  better  exemplify  these 
conditions  than  the  one  above  quoted. 

Yet  though  here  the  collapse  was  complete,  there  were 
no  sounds ;  such  cases  of  retraction  without  spasm  of 
the  tensor  tympani  indeed  are  of  daily  occurrence ;  they 
result  for  the  most  part  from  closure  of  the  Eustachian 
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tube,  in  which  case  tinnitus  is  not  necessarily  present, 
and  if  it  do  exist,  it  is  from  some  other  cause  than  com- 
pression of  the  intra-labyrinthine  fluid.  Such  pressure 
may  cause  giddiness  and  tendency  to  faU,  phenomena 
■which  coexist  with  deafness,  but  any  concurrent  sounds 
acknowledge  a  totally  different,  and  as  akeady  insisted 
upon,  a  distinctly  objective  origin.  That  is  to  say,  for  a 
sound  to  be  heard  a  sound  must  exist. 

Under  this  head  also,  come  a  number  of  instances 
where  very  small  foreign  bodies  get  on  to  the  mem- 
brane of  the  drum,  and  indicate  their  presence  mainly 
by  the  disproportionately  severe  tinnitus  to  which  they 
give  rise. 

The  following  is  a  case  in  point.  An  u'on-moulder 
had  several  smaU  black  patches,  consisting  of  foundry 
dust  and  secretion,  adherent  to  the  drum- head,  with 
concomitant  noises  of  the  most  distressing  character, 
aU  of  which  disappeared  -with  the  removal  of  the  offend- 
ing matter.  Instances  are  not  rare  in  which  one  of 
the  stiff  hah's  usually  found  about  the  orifice  of  the 
meatus,  gets  lodged  upon  the  membrane  with  a  like 
result  as  regards  the  production  of  tinnitus. 

Then  there  is  the  case  of  the  classical  louse,  whose 
peripatetic  wanderings  over  the  di'um-liead  were  ac- 
companied with  as  much  noise  to  the  sufferer  as  if  he 
were  standing  close  to  the  monster  drum  at  a  popular 
concert.  Now  it  is  important  to  bear  in  mind  that  in 
these  cases,  tinnitus,  though  a  marked  symptom,  is  not 
the  only  one,  there  being  usually  a  strong  sense  of 
horror  pervading  the  patient,  and  at  the  same  time  so 
much  giddinesss,  that  occasionally  he  is  compelled  to 
fall  to  the  ground. 


154 


NOISES  IN  THE  HEAD. 


These  points  are  graphically  illustrated  in  a  instance 
related  by  Wylde.  He  states  :  "  I  remember  being  out 
shooting  in  a  plantation  many  years  ago  with  a  friend 
who  suddenly  exclaiming,  'oh  !  an  ear-wig  !'  and  throw- 
ing aside  his  gun,  fell  on  the  ground,  making  the  most 
piteous  moans,  and  rolling  about  in  convulsive  agony. 
Finding  that  some  small  insect  had  got  into  his  ear,  I 
procured  some  water  from  a  neighbouring  ditch  and 
poured  it  into  the  meatus  ;  and  as  I  watched  for  the 
result,  a  httle  animal,  well  known  among  anglers  as 
the  hawthorn  fly,  crept  out,  and  the  gentleman  was 
immediately  reheved." 

These  associated  symptoms  are  of  paramount  impor- 
tance, as  they  indicate  the  true  cause  of  phenomena. 
The  accompanying  diagram  will  aid  theii-  elucidation 
which  is  as  follows : — the  membrana  tympani  and  inner 
part  of  the  meatus  are  exquisitely  sensitive,  a  cu-cum- 
stance  which  is  due  to  theii-  being  highly  endowed  with 
nerves  from  the  auriculo-temporal  of  fifth,  {vide  Fig. 
16).  This  nerve,  it  wUl  be  remembered,  supphes  an  ofif- 
Bet  to  the  otic-ganglion  (4),  and  this  ganghon  (5),  sup- 
plies the  nerve  to  the  tensor  tympani  (3),  or  rather, 
as  I  should  prefer  to  describe  it,  the  branch  of  the 
auriculo-temporal  destined  for  the  tensor  tympani 
passes  through  the  otic-gangHon  on  its  way  to  the 
muscle.  Now  it  is  a  trite  physiological  axiom,  that 
when  the  peripheral  distribution  of  a  sensitive  nerve 
is  irritated;  reflex  spasm  is  excited  in  the  muscles 
supphed  by  the  same  nerve. 

It  is  quite  clear  that  such  a  set  of  phenomena  are 
estabhshed  when  the  drum-head  is  tickled  or  otherwise 
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1.  Tendon  of  tensor  inserted  tympani  muscle  into  manubrium  mallei,  after 
crossing  tympanic  cavity. 

2.  Brs.  of  auriculo-temporal  nerve  distributed  to  external  auditory  canal  and 
membrane. 

3.  Branch  from  otic  ganglion  to  supply  tensor  tympani  muscle. 

4.  Br.  from  auriculo-temporal  to  5. 

5.  Otic  ganglion. 

6.  Eustachian  tube  containing  tens.  tymp.  (represent  diagrammatically). 

in-itated,  in  consequence  of  which  irritation  the  tensor 
tympani  becomes  spasmodically  convulsed,  the  vibra- 
tions of  its  fibres  causing  the  sounds  of  which  the 
patient  complains,  while  the  retraction  of  the  ossicles 
upon  the  membrane  of  the  vestibule  (foramen  ovale) 
which  accompanies  this  action,  produces  such  disturb- 
ance of  the  equilibrating  apparatus  constituted  by  the 
semi-circular  canals,  that  the  patient  not  only  become& 
giddy,  but  has  a  strong  tendency  to  topple  over. 
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It  may  still  perhaps  be  regarded  as  a  moot  question, 
"whether,  when  every  other  factor  is  eliminated,  pres- 
Bui'e  on  the  intra-labyrinthine  fluid  is  ever  joer  se, 
capable  of  giving  rise  to  sounds  which  in  such  a  case 
might  fairly  be  called  subjective.  In  discussing  the 
etiology  of  pulsating  tinnitus  we  saw  how  a  surcharged 
state  of  the  arterioles  of  the  labyrinth  communicated 
their  tlnrob  to  the  contiguous  nerves  of  audition,  and  so 
gave  rise  to  the  symptom. 

It  is  possible  that  pressure  exerted  from  without  upon 
the  endo-lymph,  by  crowding  the  dehcate  elements,  in- 
cluding the  capillaries,  of  the  perceptive  apparatus  of 
the  cochlea  upon  each  other,  may  be  attended  with  simi- 
lar results,  because  compression  of  the  vessels  by  in- 
creasing the  resistance  to  the  passage  of  blood  through 
them  would  occasion  the  rushing  noise  complained  of 
where  such  pressure  exists.  Even  then  the  symptom 
must  be  regarded  as  an  objective  one.  This  is  doubt- 
less the  condition  which  exists  in  Meniere's  disease, 
due  to  pressure  upon  the  fluid  contents  of  the  labyi-inth 
by  morbid  processes  going  on  in  the  tympanic  cavity. 

The  noises  heard  under  these  circumstances  cannot 
be  compared  to  the  luminous  unage  produced  by  pres- 
sure on  the  globe  of  the  eye,  and  known  as  phosphenes, 
and  which  are  seen  as  long  as  the  pressure  is  kept  up. 
These  appearances  may  possibly  be  regarded  as  subjec- 
tive phenomena,  because  the  luminous  effect  thus  occa- 
sioned has  no  actual  existence  outside  the  state  of  the 
optic  nerve  or  the  retina,  mduced  by  the  pressure.  But 
we  camiot  accept  such  an  explanation  as  apphcable  to 
any  considerable  proportion  of  cases  of  tinnitus,  because 
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of  the  persistency  of  tlie  sounds,  which  often  extend 
over  many  years  ;  for  it  is  difficult  to  imagine  that  suffi- 
cient pressure  could  be  exerted  to  give  rise  to  the 
tiunitus,  without  procuring  speedy  disorganisation  of 
the  auditory  nerve.  This  means  absolute  deafness  and 
is  the  usual  course  of  events  in  Meniere's  disease ;  it 
bodes  ominously  for  the  patient. 

I  caU  attention  to  these  points  before  proceeding  to 
the  next  group  of  noises  in  order  to  insist  on  the  impor- 
tance of  an  early  diagnosis  of  the  causes  of  tinnitus, 
and  the  issues  towards  which  they  tend.  The  cases 
ahready  dealt  with  are  for  the  most  part  amenable  to 
treatment.  The  hyperfemic  conditions  of  the  middle 
ear  about  to  be  considered  are  doubtless  more  difficult 
to  deal  with,  but  the  necessity  for  treating  them  be- 
comes more  urgent  in  proportion  as  we  recognise  their 
tendency  to  pass  into  the  prohferating  and  disorganis- 
ing processes  to  which  reference  has  just  been  made. 
Tor  it  will  be  an  advantage  to  arrest  the  progress  of  the 
disease  even  though  the  mischief  already  accomphshed 
cannot  be  undone.  The  triumph  of  the  aurist  in  this 
event  may  not  be  very  striking,  but  it  is  not  the  less  a 
substantial  gain  for  his  patient.  Syphihtic  affections 
of  the  middle  and  internal  ear  are  practically  undistin- 
guishable  from  the  foregoing,  except  by  such  light  as 
their  history  may  afford. 

These  preliminary  observations  bring  us  to  the  last 
group  of  sounds  recognised  in  the  foregoing  classifica- 
tion. It  includes  by  far  the  largest  number  of  cases  of 
tinnitus.  The  ordinary  singing  in  the  ears  met  with 
in  nearly  every  instance  of  acute  mischief  in  these 
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organs,  and  in  a  large  jDroportion  of  the  chronic  ones, 
belong  to  this  group.  Such  of  them  as  are  not  ex- 
plained in  the  previous  paragraphs,  are  referable  to  a 
hyperamic  condition  of  the  vessels  of  the  meatus,  middle  ear, 
or  Eustachian  tube,  or  of  aU  these  regions  combined.  It 
is  necessary  at  this  point  to  recall  the  following  ana- 
tomical relations  of  the  blood- supply  of  the  regions 
involved  ui  our  inquuy.  For  this  purpose  it  will  be 
sufficient  to  state  that  the  vessels  of  the  external  canal, 
membrana  tympani,  and  raiddle  ear,  are  continuous  to 
a  considerable  extent  from  the  outer  side,  through  the 
stylomastoid  branch  of  the  posterior  am-icular  artery, 
while  the  Eustachian  tube  receives  its  blood  from  the 
ascending  pharyngeal  and  inferior  palatine  arteries, 
branches  of  which  it  transmits  along  its.  course  to  the 
cavity  of  the  tympanum.  The  point  I  wish  to  empha- 
sise as  bearing  on  the  origin  of  these  noises,  is  that 
the  cavity  of  the  drum  is  furnished  with  blood-vessels, 
continuous  on  the  one  side  with  the  external  meatus,  and  on 
the  other  with  the  Eustachian  tube. 

Perhaps  the  simplest  form  of  the  kind  of  tinnitus  now 
under  review,  occurs  when  cerumen  has  accumulated  for 
a  long  time  in  the  meatus.  It  is  then  almost  always  as- 
sociated with  ringing  noises,  which  Kramer  attributes  to 
pressure  on  the  chorda  tympani  as  it  crosses  the  drum- 
head. Though  Kramer  attempts  no  further  explanation 
of  the  modus  operandi  of  this  cause,  it  could  only  become 
operative  on  the  supposition  of  a  transference  of  the  irri- 
tation from  the  chorda  tympani  to  another  branch  of  the 
seventh  nerve,  viz.,  that  supplying  the  stapedius  muscle, 
the  violent  contractions  of  which  consequent  thereon  giv- 
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ing  rise  to  tlie  symptom  complained  of.  One  objection 
to  this  view  is  that  giddiness  commonly  accompanies  an 
accumulation  of  cerumen,  which  the  action  of  the  sta- 
ptedius  would  antagonise,  for  being  a  laxator  tympani, 
its  contraction  would  prevent  pressure  on  the  labyrinth. 
It  is  therefore  more  probable  that  spasm  of  the  tensor 
tympani  is  responsible  for  some  of  the  noise  audible 
under  the  cu-cumstances,  and  this  would  be  excited  re- 
flexly  through  ii-ritation  by  the  ceruminous  mass  of  the 
sensitive  branches  of  the  fifth  distributed  to  the  drum- 
head, as  already  described. 

This  latter  view  accounts  also  for  the  attendant  gid- 
diness, as  it  causes  pressure  dii-ectly  on  the  labyrijith. 

The  true  element  in  the  permanent  causation  of  the 
sounds  becomes  evident  when  the  obstruction  is  re- 
moved fi'om  the  canal.  If  it  and  the  membrane  be 
then  subjected  to  searching  examination,  some  part  will 
invariably  be  found  injected,  and  from  what  has  been 
said  of  the  community  of  vascular  supply  on  either  side 
the  drum-head,  it  is  quite  certain  the  congestion  extends 
also  into  the  tympanic  cavity. 

The  various  forms  of  mycehum,  penicillus,  asper- 
gillus,  and  other  fungi  which  occasionally  make  their 
habitat  in  the  external  meatus  are  also  accompanied  by 
these  noises.  But  when  the  canal  is  cleared,  it  will 
invariably  be  found  in  a  hyperfemic  condition,  so  that 
the  same  explanation  of  the  tinnitus  holds  good  in  these 
instances  as  in  that  of  inspissated  cerumen. 

Confirmative  evidence  of  this  view  of  the  Imjpermmic 
origin  of  certain  noises  is  afforded  by  a  case  related  by 
Troltsh,  in  which  the  irritant  was  seated  at  the  opposite 
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end  of  the  auditory  passage,  viz.,  at  the  mouth  of  the 
Eustachian  tube.  The  patient  ua  this  case  complaiaed 
for  years  of  a  continuous  sound  in  one  ear,  and  of  a 
sensation  in  the  pharynx  as  if  a  hair  had  got  into  his 
mouth.  After  the  man's  death  a  grain  of  barley  was 
discovered  projecting  from  the  pharyngeal  orifice  of  the 
tube  and  extending  into  the  osseous  portion. 

In  this  iastance  of  a  foreign  body  impacted  in  the 
inner  orifice  causing  tinnitus,  we  have  the  counterpart 
of  the  same  condition  at  the  outer  oiifice  producing  this 
symptom.  As  we  have  seen,  a  corresponding  continuity 
of  blood-supply  exists  between  either  passage,  and  the 
tympanic  cavity.  In  the  former  therefore  as  in  the 
latter  the  presence  of  an  irritant  gives  rise  to  an  m- 
creased  flow  of  blood  to  the  ear,  the  vibrations  m  the 
adjacent  ak  thus  mduced  bemg  appreciated  by  the 
auditory  nerve  as  a  murmm-.  At  the  same  time  it 
may  weU  be  granted  that  the  presence  of  a  foreign 
body  ha  the  Eustachian  tube,  close  therefore  to  the 
situation  of  the  tensor  tympani  muscle,  may  occasion 
its  contraction,  and  thus  mtroduce  a  duplex  element 
into  the  causation  of  those  sounds  which  acknowledge 
a  Eustachian  origm. 

By  far  the  most  frequent  mcentive  to  hjiperffiuiia 
of  the  middle  and  external  ear  is  occlusion  of  the 
Eustachian  tube,  from  extension  of  pharyngeal  or  post 
nasal  catarrh  to  its  hnmg  membrane.  Neuroses  of  the 
muscles  of  the  tube  wiU  also,  as  explained  m  the  chap- 
ter treatmg  of  this  subject,  give  rise  to  the  same  condi- 
tion. It  is  one  of  the  best  ascertamed  and  most 
elementary  facts  of  aural  science  that  the  prevention 
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of  the  normal  veutilation  of  the  tympanic  cavity  by  any 
cause  is  attended  by  disax^pearance  of  air  from  tliat 
space,  witli  the  consequent  collapse  of  the  membrane  as 
it  yields  to  the  atmospheric  pressure  from  without,  when 
the  counter- balancing  support  of  the  internal  column 
of  au-  derived  from  the  Eustachian  tube  is  withdrawn. 
But  this  withdi-awal  of  an-  fi-om  the  tympanic  cavity 
involves  also  a  disturbance  in  the  statical  relations  of  the 
blood  vessels  of  its  lining  membrane  and  which,  in 
consequence  of  the  vacuum  thus  occasioned,  become 
enlarged  in  cahbre  and  distended  with  blood.  The 
region  thus  assumes  a  state  of  passive  congestion 
fi.-om  this  mechanical  cause  alone,  a  cii-cumstance 
which  is  too  often  overlooked.  The  hyperasmia  in 
question  will  extend  by  continuity  of  blood  supply  to 
the  vessels  of  the  manubrium,  of  the  semi-lunar  folds, 
and  of  the  external  auditory  canal.  It  is  not  inflam- 
matory, at  least  in  the  early  stage,  and  affects  the 
venous  more  than  the  arterial  cu'culation. 

Bearing  in  mind  that  it  is  to  the  vibrations  excited 
by  these  congested  vessels  that  tidal  noises  are  referred, 
the  foregoing  consideration  suggests  one  among  the 
sources  of  failure  of  treatment  to  remove  these  very 
persistent  sounds.  Thus  it  might  be  supposed  that  if 
an  obstructed  Eustachian  tube  can  induce  all  these 
phenomena  its  restoration  to  the  normal  state  should 
remove  them.  But  experience  teaches  that  it  is  only 
when  such  patients  present  themselves  much  earher 
than  is  then-  wont,  that  a  satisfactory  result  as  regards 
the  tinnitus  attends  the  resumption  of  the  tubal 
function.     The  reasons  being  that  the  long  dilated 
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blood  vessels  do  not  readily  resume  tlieii-  normal  tone, 
but  tend  to  keep  up  their  congested  state;  also  the 
lengthened  continuance  of  the  acquured  concavity  of  the 
drum-head  has  a  tendency  to  impart  a  permanent 
character  to  this  condition,  for  the  tissue  in  question  is 
devoid  of  elasticity  ;  and  further  the  chances  of  adhe- 
sion takmg  place  m  the  acquired  position  increase  in 
proportion  to  its  duration. 

As  regards  the  character  of  these  tidal  sounds  they 
very  closely  resemble  the  noises  heard  in  sheUs,  and 
"which  poets  feign,  and  the  vulgar  beheve,  to  be  the 
noise  of  the  distant  sea. 

Shake  one,  and  it  awakens ;  tlien  apply 
Its  polished  lips  to  your  attentive  ear. 
And  it  remembers  its  angust  abodes, 
And  murmurs  as  the  ocean  murmured  there." 

With  the  view  of  determmuig  the  physical  conditions 
upon  which  tidal  tinnitus  depends,  it  wiU  be  helpful  to 
briefly  examme  the  nature  of  these  sheU  noises  which 
BO  closely  simulate  those  heard  by  our  patients. 

Accordmg  to  Martmeau,  "  Chapters  on  Sound,"  it  is 
not  necessary  to  employ  a  shell  to  ehcit  these  noises,  he 
says  "a  cup  held  over  the  ear  gives  the  same  sound. 
It  is  caused  by  the  thi-obbing  of  the  blood  in  passmg 
through  the  viens  of  the  ear  together  with  other  httle 
noises  not  loud  enough  to  be  noticed  when  they  ai-e  by 
themselves.  But  these  very  faint  sounds  when  they 
enter  the  cup  or  sheU  make  the  ah-  inside  resound 
gently  in  reply  to  such  of  them  as  are  tuned  right  y 
It  is  easy  now  to  understand  why  shaking  the  sheU 
should  be  had  recourse  to  for  the  purpose  of  "  awaken- 
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ing"  the  noises,  as  the  muscular  exertion  of  the  act  by 
quickening  the  cii-culatiou  generally,  and  especially  the 
flow  of  blood  through  the  veins,  will  occasion  more 
soimd  to  accompany  its  course  through  the  containing 
vessels — a  condition  that  is  rendered  unnecessary  as 
being  akeady  fulfilled,  in  a  patient  with  tidal  tmnnitus. 
Here  I  venture  to  suggest,  for  the  present  quite  ten- 
tatively, another  factor  in  the  causation  of  these  sounds, 
arising  out  of  the  altered  state  of  the  di-um-head, 
usually  found  associated  with  the   condition  under 
review.    It  is  as  follows :  the  change  effected  in  the 
position  and  relations  of  the  manubrium  mallei  converts 
it  into  an  instrument  capable  of  picking  out  certain  of 
the  vibrations  occuring  in  its  immediate  neighbourhood, 
and  of  vibrating  itself  in  response  to  such  as  are  rightly 
tuned  to   excite  this  vibration.      Just  as  when  one 
sneezes  in  a  room  where  there  is  a  piano,  out  of  the 
multitudinous  noises  of  which  the  sneeze  is  made  up 
one  is  rightly  tuned  to  the  pitch  of  a  particular  string 
in  the  musical  instrument,  which  is  henceforth  set  in 
motion  by  the  sound,  and  gives  forth  its  own  note 
accordingly. 

'Now  if  we  observe  carefully  the  shape  which  the 
drum- head  assumes  in  a  large  proportion  of  cases 
where  tidal  noises  exist,  it  will  be  seen  that  it  by  no 
means  presents  the  character  of  a  uniform  cuppmg. 
It  will  be  found  to  be  made  up  of  two  unequal  depre- 
sions.  Fu-st,  that  formed  by  the  posterior  segment 
which  ends  abruptly  in  the  anterior  border  of  the  ham- 
mer handle.  Second,  that  formed  by  the  anterior 
segment  which  is  more  marked  than  the  other,  and 
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appears  to  retreat  inwards,  so  that  its  plane  is  placed 
much  deeper  than  is  that  of  the  posterior  segment. 
Thus  we  have  two  distmct  conchoidal  surfaces  sharply 
separated  hy  the  manubrium,  the  anterior  aspect  of 
which  stands  oiat  as  a  clearly  defined  ridge. 

The  reason  why  the  manubrium  does  not  fall  inwards 
along  with,  and  to  the  same  extent  as,  the  membrane 
into  which  it  is  mserted,  depends  upon  the  construction 
of  the  malleo-incudal  joint.  For  while  this  allows  of 
a  tolerably  free  movement  of  the  head  of  the  malleus 
forwards,  without  at  all  affecting  the  incus,  there  is  but 
the  very  ehghtest  room  for  its  inward  excursion,  this 
being  arrested  by  the  cog-like  arrangement  of  the  joint 
provided  to  limit  its  movements  in  this  dh-ection.  Thus 
it  happens  that  while  the  membrane  itself  yields  to  the 
pressure  of  air  from  without,  the  manubrium  is  arrested 
in  its  iaward  course,  causing  the  membrane  to  belly 
on  each  side  of  it,  just  as  a  saH  would  do  in  a  breeze 
if  a  taut  rope  were  stretched  across  it. 

The  handle  of  the  hammer  bone  thus  thrown  into 
prominence  is  held  m  a  state  of  extreme  tension,  but 
not  of  absolute  rigidity.  It  may,  therefore,  be  compared 
to  the  string  of  a  piano  tuned  to  concert  pitch,  and 
capable  of  vibratmg  to  such  properly  tuned  notes  as 
strike  agamst  its  projectmg  surface.  Such  vibrations, 
if  they  do  occur,  would  be  immediately  conducted  to  the 
perceptive  apparatus,  and  would  naturaUy  confuse,  and 
in  some  instances  destroy,  sounds  audible  to  a  healthy 
ear. 

While  therefore  all  the  mechanical  requirements  for 
such  additional  sources  of  sounds  are  supphed  by  the 
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conditions  just  traced,  their  dependence  upon  these  is 
confirmed  by  certain  pecuKarities  of  the  sounds  them- 
selves. Thus  it  is  common  to  be  told  by  patients  when 
describing  then-  noises,  that  they  are  subject  to  many 
variations  in  the  pitch  or  intensity  of  the  note  ;  usually 
they  are  conscious  of  two  sounds  at  least,  one  being  far- 
ther off  like  a  distant  waterfall,  or  the  wind  as  it  passes 
thi-ough  the  branches  of  a  tree ;  while  another  of  a 
decidedly  hissmg  or  buzzing  character  appears  to  the 
subject  of  them  to  be  located  in  the  ear.  This  latter 
and  sharper  sound  is  hable  to  rapid  changes  becoming 
louder  suddenly,  and  again  subsiding  into  the  usual  key. 
This  change  is  accompanied  by  a  sense  of  movement  in 
the  ear,  and  is  explained  by  a  contraction  of  the  tensor 
tympani  having  moved  the  cham  of  ossicles,  and  with 
them  the  manubrium,  of  course  altering  its  tension  and 
changing  its  note,  but  which  lapses  into  the  usual  tone 
as  the  contraction  relaxes,  and  the  manubrium  returns 
to  its  former  position. 

Again,  comfirmative  evidence  of  the  correctness  of 
this  hypothesis  is  furnished  by  the  fact  that  when  a 
permanent  opening  exists  m  the  drum-head,  it  is  rare 
for  these  noises  to  occur.  Also,  if  the  manubrium  be 
completely  retracted,  as  when  it  rests  on  the  promontory 
or  some  other  part  of  the  inner  wall  of  the  tympanic 
cavity,— a  condition  which  indicates  serious  lesion  of  the 
malleo-mcudal  joint,  or  displacement  of  the  incus  as 
well  as  of  the  malleus,— tmnitus  is  rarely  complained 
of. 

The  foregoing  considerations,  as  already  hinted, 
afford  a  physical  basis  in  support  of  the  statement 
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frequently  made  by  patients,  viz.  that  it  is  the  noises 
that  make  them  deaf.  For  when  a  sound  enters  the 
ear  and  meets  therein  with  vibrations  corresponding  to 
its  own,  the  one  set  antagonises  the  other,  consequently 
neither  is  heard.  Such  sounds  are  no  doubt  frequently 
emitted  in  the  course  of  conversation,  especially  if 
carried  on  in  a  low  tone.  It  is  under  these  ch-cum- 
stances  that  patients  to  whom  reference  is  made,  com- 
plaua  of  deafness,  which,  though  not  very  severe,  is 
sufficiently  marked  to  occasion  annoyance. 

We  are  now  in  a  position  to  understand  how  it 
happens  that  in  the  large  and  tedious  class  of  cases  of 
deafness  included  under  the  head  of  chronic  nou-sub- 
purative  inflammation  of  the  middle  ear,  which  for  the 
most  part  have  a  pharyngeal  origin,  we  so  invariably 
meet  with  tmnitus,  respecting  the  causes  of  which  in- 
spection affords  no  very  obvious  clue,  but  which  the 
foregoing  observations  refer  to  distinctly  objective  and 
physical  conditions.  It  is  in  these  instances  that  the 
best  directed  endeavours  of  the  aurist  to  reheve  the 
sounds  prove  so  frequently  abortive:  it  is  m  these 
also  that  patients  so  pathetically  implore  us  "  to  do  some- 
thing for  then-  noises,  not  to  mmd  about  the  deafness, 
they  have  given  that  up  long  ago." 

That  these  cases  are  not,  however,  quite  hopeless  the 
writer's  experience  has  amply  shown,  considerable  bene- 
fit having  followed  the  use  of  remedies  du-ected  to  subdue 
the  hyperoBmic  cause  of  tinnitus,  and  also  to  correct 
the  abnormal  physical  relations  of  the  couductuag 
apparatus  associated  with  it.  It  is  necessary  to  re- 
member that  many  other  conditions  dependent  upon  the 
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congestion  are  superadded  to  it,  and  must  be  treated 
accordingly ;  while  the  confined  space  in  which  the 
morbid  processes  take  place,  and  the  difficulty  of  gain- 
ing access  to  them,  are  further  obstacles  to  the  treat- 
ment. 


CHAPTER  VIII. 


Deafnkss,  Giddiness,  and  Noises  in  the  Head  :  Prin- 
ciples OF  Treatment. 

In  the  preceding  chapters  tlie  subject  of  treatment  has 
been  referred  to  ki  connection  with  the  particular  symp- 
tom then  under  review.  It  remains  to  supplement 
these  observations  by  a  more  general  consideration  of 
the  entire  subject,  in  order  to  embrace  such  points  as 
have  been  hitherto  passed  over,  or  only  casually  glanced 
at.  Perhaps  there  is  no  form  of  ear  disease  in  which 
one  or  other  of  the  symptoms  discussed  in  the  foregoing 
pages  is  not  a  more  or  less  prominent  featm-e.  They 
are  frequently  aU  of  them  present  at  the  same  time, 
associated  with  grave  lesions  of  the  auditory  apparatus ; 
while  it  is  possible  for  any  one  of  them  to  exist  tempo- 
rarily from  simple  functional  derangement,  without  any 
organic  change  in  the  tissues  of  the  ear. 

It  usually  happens  that  the  subjects  of  these  symp- 
toms complam  chiefly,  if  not  euthely,  of  the  iioi^es. 
They  will  seldom  allow  they  are  deaf,  though  admitting 
they  may  be  a  "  httle  hard  of  hearing,"  and  the  exist- 
ence of  giddiness  is  only  eUcited  after  close  investigation. 
Even  when  its  presence  is  admitted  it  is  usually  referred 
to  some  passing  stomach  derangement.  That  this  may 
be  the  case  has  been  abimdantly  mdicated  in  the  chapter 
on  vertigo,  yet  even  then  the  symptom  is  none  the  less 
aural  in  its  relationships,  inasmuch  as  it  is  due  to  reflex 
disturbance  of  the  cquihbrating  function  of  the  laby- 
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rinth,  aud,  if  a  persistent  symptom,  is  probabbj  always 
associated  ivith  a  greater  or  less  degree  of  lesion  of  the 
middle  ear.  If  the  iDatient  have  passed  the  prune  of 
hfe,  this  tendency  to  ignore  the  presence  of  both  vertigo 
and  deafness  is  usually  very  manifest,  probably  from 
his  having  an  idea  that  such  conditions  foreshadow  the 
approach  of  mental  decay.  The  noises,  however,  are 
too  palpably  annoying  to  meet  with  such  neglect,  and 
for  these  rehef  is  usually  sought.  In  such  cases  a 
careful  examination  to  test  the  hearing  power  of  the 
patient,  will  seldom  fail  to  disclose  a  varying  degree  of 
deafness,  sometimes  of  considerable  extent.  Obviously, 
such  an  examination  should  never  be  omitted. 

The  reader  who  has  followed  the  argument  adopted 
in  the  preceding  chapter,  will  see  that  it  is  in  his  power 
to  -reassure  his  patients  repecting  the  by  no  means  un- 
reasonable apprehensions,  just  alluded  to.  For  he  wUl 
now  be  able  to  show  him  that  his  disorder  is  localised 
in  a  region  external  to  the  brain,  the  removal  of  which, 
beset  with  difficulties  though  it  be,  will  leave  him  with 
liis  mental  faculties  unimpau'ed.  At  the  same  time  the 
fact  must  not  be  lost  sight  of,  that  the  long  continu- 
ance of  altered  tension  of  the  auditory  nerve,  implying 
as  it  for  the  most  j)art  does,  important  modifications  of 
the  blood  supply  of  the  nerve  centres  nourished  by  the 
vertebral  artery,  must  eventually  lead  to  such  tissue 
changes  in  them,  as  seriously  jeopardise  the  avcU  being 
of  the  economy.  Hence  the  paramount  importance  of 
regarding  these  symptoms  fi'om  the  wider  point  of  view 
insisted  upon  in  these  pages,  and  to  their  early  treat- 
ment on  the  principles  herein  discussed. 
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These  remarks  will  exx^lain  why,  m  deahng  with  the 
general  question  of  treating  giddiness  and  noises  in  the 
head,  whether  associated  with  deafness  or  not,  it  is 
useful  to  regard  them  as  integral  parts  of  a  common 
disorder,  and  this  course  will  be  followed  in  what 
remains  to  be  said  on  the  subject. 

In  the  first  place,  attention  should  be  directed  to  the 
removal  of  any  exciting  cause  of  congestioii  in  the  post- 
nasal and  adjacent  regions,  before  any  progress  can  be 
made  with  the  case.  Excessive  smoking  and  drinking 
are  pre-eminently  calculated  to  encourage  such  a  con- 
dition, and  must  be  discontinued  or  greatly  reduced  if 
success  is  to  be  effected  by  the  treatment.  But  apart 
from  any  other  consideration,  it  is  a  noteworthy  fact 
that  tobacco  smoking  is  of  itself  a  som-ce  of  tinnitus, 
which  it  is  capable  of  estabhshing  when  no  other  lesion, 
except  that  caused  by  the  herb  itself,  exists  to  account 
for  it.  What  the  nature  of  this  lesion  is  will  be  gathered 
firom  the  following  account  of  the  symptoms  of  an  over- 
dose of  tobacco  smoke  on  the  system,  before  it  has 
become  by  practice  inured  to  its  use.  These  have  a 
double  bearing  on  our  subject,  inasmuch  as  they  illus- 
trate certain  phyisological  processes  of  the  vaso-motor 
system,  called  into  operation  by  particular  di-ugs,  to 
some  of  which  allusion  has  akeady  been  made,  and 
which  have  their  counterpart  in  the  conditions  fre- 
quently established  by  disease — and  because  these 
conditions  are  specially  observable  in  the  regions  of 
the  throat,  ear,  and  nose. 

The  first  effect  of  a  strong  dose  of  tobacco  smoke  is 
salivation,  which  arises  thus  :  the  specific  impression  of 
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the  di-ug  is  conveyed  by  the  afferent  nerves  from  the 
mouth  to  then-  vaso-motor  centre,  and  is  thence  reflected 
to  the  vessels  supplying  the  buccal  mucous  membrane 
in  the  form  of  waves  of  vessel  dilatation.  This  means 
more  blood  and  more  secretion.  As  the  vaso-motor 
nerves  implicated  in  the  act  are  derived  from  the  upper 
cervical  ganglion,  the  effect  is  gradually  extended  to 
other  vessels  supphed  with  nerves  from  this  subcentre, 
until  an  area  is  involved  which  is  almost  co-extensive 
with  that  receiving  its  blood  from  the  branches  of  the 
two  carotids.  The  successive  imphcation  of  these  new 
tracts  is  indicated  by  throbbing  in  the  temples,  fulness, 
and  feeling  of  tightness  in  the  head,  as  though  a  band 
were  stretched  round  it.  Succeeding  these  premonitory 
symptoms  there  will  ensue  lachrymation,  redness  and 
irritation  of  the  conjunctivae,  flow  of  mucus  from  the 
nose,  indistinctness  of  vision,  giddiness  or  ringing  noises 
in  the  ears.  Each  accession  of  a  fresh  symptom  indi- 
cates the  extension  of  the  dilating  influence  of  the  drug 
over  the  vessels  of  a  new  area,  mediated  by  the  sym- 
pathetic ganghon. 

If  now  the  smoker  lay  down  his  pipe  and  hold  some 
iced  water  in  his  mouth,  or  better  still  chew  a  fragment 
of  camphor,  these  symptoms  will  gradually  pass  off,  the 
latter  drug  being,  as  akeady  stated,  the  physiological 
antagonist  of  tobacco.  But  if  intent  on  pursuing  the 
experiment  to  the  bitter  end,  the  smoker  continue  his 
pipe,  there  will  occur  palpitation,  and  uneasiness  in  the 
cardiac  region,  indicating  the  descensive  imphcation  of 
other  gangha,  notably  those  from  which  the  cardiac 
nerves  arise.     In  this  connection  it  is  instructive  to 
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note  that  in  some  animals  nicotin  "  possesses  the  power 
of  paralysing  the  terminations  of  the  inhibitory  fibres 
contained  in  the  trunk  of  the  vagus,  without  affectuig 
the  iatrinsic  inhibitory  gangha  of  the  heart."  (Handbook 
for  the  Physiological  Laboratory,  p.  280)  :  aching  of  the 
arms  (see  page  113  et  seq.')  ;  eructation,  nausea,  and 
vomiting,  until  eventually  the  lower  bowel  participates 
in  the  influence  of  the  di-ug  and  its  contents  are  voided ; 
the  i3atient  now  passes  into  a  state  of  coUapse,  and  is 
absolutely  unable  to  stand.  The  latter  condition  de- 
notes the  implication  of  the  ganglia  supplying  the 
splanchic  nerves,  and  recalls  the  phenomena  attending 
their  division,  a  feeble  imitation  of  which  is  afforded  in 
the  early  stages  of  cholera. 

Now  whUe  the  foregoing  is  the  course  of  symptoms 
in  a  typical  case  of  tobacco  poisoning,  there  can  be  no 
doubt  that  habitual  smokers  who  affirm  they  experience 
none  of  these  elfects,  do  notwithstanding  manifest  some 
evidence  of  the  physiological  action  of  the  drug  in  the 
induction  of  what  may  be  termed  a  very  mobile  state  of 
the  vaso-motor  centres  primarily  affected  by  it,  render- 
ing them  pecuUarly  susceptible  to  any  superadded  dis- 
turbing influence.  In  this  way  may  be  explained  the 
pecuhar  Habflity  to  post  nasal  catarrh,  and  noises  in 
the  ears  to  which  smokers  are  liable,  as  weU  as  the 
difficulty  of  getting  rid  of  these  troublesome  ailments  as 
long  as  the  habit  is  continued.  It  is  moreover  probable 
that  this  pecuhar  mohility  of  the  vaso-motor  centres  is 
transmitted  by  great  smokers  to  then-  oflfsprmg,  givmg 
rise  to  the  tendency  to  ear  disease,  croup,  and  extreme 
hability  to  nasal  catarrh  seen  in  the  children  of  some 
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families.  I  entertain  very  little  doubt  that  there  exists 
a  tobacco  cophosis  just  as  there  is  a  tobacco  amaurosis. 
Where  excess  in  alcohol  obtains  as  weU  as  of  tobacco,  aU 
these  iDrochvities  -will  be  iatensified  :  the  effects  on  the 
Bucceeding  race  wiU  then  be  most  manifest.  The  experi- 
ence of  every  medical  man  ha  extensive  family  j)ractioe 
■wiU  justify  these  observations. 

The  j)ractical  bearing  of  these  facts  on  the  subject  of 
tinnitus  is  twofold.     Fu-st,  the  very  obvious  inference 
in  view  of  a  case  of  obstinate  noises  in  the  head  occur- 
ing  in  a  smoker — that  the  habit  be  discontinued,  for  it 
has  not  unfrequently  happened  that  this  simple  expe- 
dient has  suf&ced  to  get  rid  of  the  annoyance.  And 
secondly,  it  supphes  a  therapeutic  suggestion  for  the 
ti'eatment  of  cases  in  which  the  symptom  exists  apart 
from   any  such  objective   cause.     Eeverting  to  the 
remark  that  campJwr  exercises  a  restorative  influence 
over  the  suspended  inhibition  of  the  sympathetic  gan- 
gha  induced  by  an  overdose  of  tobacco-smoke  —  and 
beariug  in  mind  its  undoubted  efficacy  in  certain  forms 
of  diarhoea,  and  even  in  mild  cases  of  cholera — re- 
membering also  its  extensive  use  by  some  practitioners 
for  arresting  the  progress  of  cold  in  the  head — we  have 
an  accumlation  of  evidence  in  favour  of  the  probable 
value  of  camphor  in  that  form  of  tinnitus,  which, 
according  to  the  hypothesis  now  advanced,  acknow- 
ledges  a  hyperasmic  state  of  the  circulation  of  the 
middle  ear  as  its  cause.    It  will  be  seen  that  this  con- 
clusion is  reached  by  following  a  line  of  argument 
similar  to  that  which  proved  fruitful  of  results  in  the 
case  of  hydrobromic  acid  and  quinine.    It  is  necessary 
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for  the  effective  use  of  camphor  that  suitable  cases  be  se- 
lected, those  viz.,  ■which  have  the  chacteristics  of  chronic 
uou- suppurative  iuflammatiou  of  the  middle  ear,  and 
also  that  it  be  ajiplied  locally.  The  latter  condi- 
tion will  be  best  accomphshed  by  inhalation  after  the 
Valsalva!!  method,  and  even  if  the  Eustachian  tubes  do 
liot  at  first  readily  admit  the  vapour,  its  use  will 
largely  tend  to  restore  them  to  a  healthy  state,  and 
so  secure  their  patency.  The  following  formula  will 
be  found  to  answer  the  required  conditions. 

]J.    Camphorse,  gr.  xxxvj. 

Sp.  Vin.  Eect  Z  ij.    Solve  et  adde 
Tr.  guaiac.  ammoniatffi  3  x.  M. 

A  teaspooonful  to  be  added  to  a  pint  of  nearly  boihng 
■water,  the  steam  to  be  inflated  by  the  Valsalvan  method 
twice  daily. 

The  salts  of  ammonia  have  long  had  a  reputation  for 
reducing  inflammatory  or  congestive  conditions  of  the 
nasal  mucous  membrane,  and  also  of  that  lining  the 
post-nasal  space.  The  hydrochlorate  of  ammonia  is  espe- 
cially known  in  this  respect  as  it  enters  into  most  of  the 
washes-  applied  to  this  region,  and  in  combination  with 
hicarbonate  of  soda  forms  a  very  useful  solvent  of 
scabs  and  retained  mucus  in  the  nasal  cavities.  It  is 
further  credited  with  exerting  an  alterative  effect  on  the 
mucous  membrane.  Two  di-achms  of  each  of  these 
salts  dissolved  in  a  pint  of  water  forms  a  suitable  solu- 
tion for  the  purpose,  to  which  occasionally  it  may  be 
desirable  to  add  a  few  drops  of  Condy's  fluid  or  carboHc 
acid.    It  may  be  applied  by  means  of  a  spray  apparatus 
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either  thi'oiigh  the  auterior  nasal  orifices  ;  or  post-uas- 
ally,  by  iiitroducing  a  suitably- curved  instrument  behind 
the  soft  palate  :  or,  the  post  nasal  or  the  anterior  nasal 
syi'inge  may  be  used  instead.  The  nasal  douche  is  another 
very  effective  method  ;  and  it  is  frequently  sufficient  to 
du-ect  the  patient  to  sniff  the  fluid  up  the  nostrils  from  the 
palm  of  his  han  d,  or  from  a  spoon .  E  ach  of  these  methods 
of  ii'rigating  the  nasal  region  has  its  advocates.  I  have 
found  it  expedient  to  dispossess  one's  mind  of  prejudice 
in  favour  of  any  particular  plan.  In  a  great  number 
of  cases  either  method  will  answer  the  purpose,  while  in 
others  annoyance  will  be  caused  by  all,  such  as  head- 
ache, nem-algic  pains  in  the  face,  &c.,  these  accompani- 
ments may,  however,  be  usually  avoided  by  using  the 
solution  tejjid  rather  than  quite  cold. 

From  an  aural  point  of  view  the  object  to  be  attained 
is  two-fold :  fu-st,  to  remove  obstructive  secretions  from 
the  Eustachian  tubes,  and  secondly,  to  reduce  those 
hyperffimic  and  hypertrophic  states  of  then'  huing  mem- 
brane which,  by  increasing  its  bulk,  tend  to  occlude  the 
canals,  and  so  hinder  the  due  access  of  ah'  to  the  tym- 
panic cavity.  These  conditions  of  the  Eustachian  tubes 
and  tympanum  are  so  frequently  the  du-ect  outcome  of 
nasal  catarrh  that  it  is  impossible  to  ignore  the  medica- 
tion of  this  region  in  considering  the  treatment  of  ear 
symptoms.  The  two  proceed  together  up  to  a  certain 
point,  and  at  the  commencement  of  the  case  treatment 
of  the  nasal-region  usually  demands  precedence. 

The  salts  of  ammonia  owe  their  adaptibihty  to  the 
object  in  view  to  the  physiological  property  which  they 
possess  of  causing  the  peripheral  vessels  to  contract  their 
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calibre.  Tlieii*  influence  in  this  respect  is  probably 
slighter  than  that  of  ammoniacal  vapour,  sufficiently 
diluted,  for  which  reason  I  usually  prefer  the  latter. 
The  formula  ah'eady  quoted  combines  the  advantages 
of  both  drugs,  camjphor  and  ammonia  ;  its  use  may  be 
commenced  after  the  ii-rigating  process  with  the  douche 
or  syringe  has  been  carried  out  for  a  week  or  longer, 
and  under  these  circumstances  it  gives  satisfactory 
results,  air  then  being  readily  forced  into  the  tube  with 
a  PoUitzer  bag. 

The  foregoing  treatment  is  sufficient  in  recent  cases 
to  remove  the  deafness,  and  tinnitus. 

Unfortunately  patients  seldom  present  themselves  for 
treatment  till  the  symptoms  have  persisted  over  a 
lengthened  period,  when  cold  after  cold  has  added  its 
fresh  accretion  of  mischief.  We  have  then  to  deal  with 
the  hypertrophic  states  of  the  submucous  layers  of 
tissue  hning  the  regions  implicated  as  well  as  with  the 
superficial  congestions.  It  is  the  chronic  character  of 
these  poliferating  processes,  and  the  difficulty  of  get- 
ting at  the  recesses  invaded  by  them,  which  constitute 
the  chief  obstacles  to  treatment. 

Very  usually  patients  of  this  class  complain  oi  frontal 
headache,  accompanied  with  a  sense  of  weight  and  tight- 
ness in  this  part  of  the  head,  as  well  as  a  general 
"stuffed  up"  feehng  in  the  ears  and  nose.  These 
symptoms  are  due  to  a  participation  in  the  congestive 
and  hyperplastic  processes  by  the  tissues  hning  the 
frontal  and  sphenoidal  sinuses,  ^en  the  state  thus 
described  is  superadded  to  the  further  symptoms  of 
deafness,  giddiness  and  loud  buzzmg  in  the  ears,  it  will 
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be  difficult  to  imagine  a  more  pitiable  object  than  is 
jiresented  by  such  patients. 

In  ti-eating  these  cases,  I  usually  commence  with  a 
full  dose  of  calomel  repeated  at  intervals  of  two,  or 
three  nights  according  to  cu-cumstances.  This  pro- 
ceeding wiU  greatly  facUitate  the  effect  of  subsequent 
measm'es,  especially  when  the  symptoms  occur  m  ple- 
thoric females  of  lethargic  temperament  and  sedentary 
habits.  By  whatever  theory  the  action  of  the  drug 
administered  under  these  circumstances  is  explaiued, 
there  can  be  no  doubt  of  its  influence  in  reheving  the 
congested  veins  which  impede  the  capUlary  circulation 
of  the  part  affected.  It  is  obviously  useless  to  apply 
the  spur  to  the  dilated  arterioles  until  the  mechanical 
incubus  presented  by  this  venous  engorgement  has  been 
I'emoved.  This  it  seems  to  me  is  the  rationale  of  exhib- 
iting calomel  m  these  cases ;  it  has  the  practical  value 
of  affording  relief  to  the  distressing  symptoms  above 
enumerated. 

These  measures  while  relieving  the  coarser  symp- 
toms, wlU  have  but  shght  effect  on  the  tinnitus,  especi- 
ally if  this  be  of  long  standing  ;  and  for  the  reason  that 
this  symptom  is  related  to  the  hyperplastic  processes 
attending  chi-onic  congestion  of  the  deeper  layers  of  the 
muco-periosteal  membrane  lining  the  middle  ear.  Here 
iodine,  in  some  of  its  combinations,  is  our  sheet  anchor. 
Just  as  we  found  the  bromides  related  therapeutically 
to  the  vessel  area  of  the  vertebral  artery,  bo  wiU  iodine 
be  seen  to  have  a  correspondingly  curative  influence 
over  the  circulation  of  the  middle  ear.  But  it  must  be 
applied  locally. 
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Iodide  of  ijotassium  may  be  administered  internally 
■with  steel,  but  this  must  not  xn-eclude  its  local  use. 
For  the  latter  purpose  I  prefer  combining  it  with  am- 
monia, a  convenient  formula  for  which  is  the  following : 

Tr.  iodi.  Comp.  ^j. 

Sp.  Ammon.  Comp.  ^  j.  m. 
3  j  in  a  pint  of  nearly-boiling  water,  the  steam  to  be 
inhaled  by  the  Valsalvan  method. 

The  inhalation  of  the  vapour  of  ammonium  iodide  in 
this  way  becomes  very  effective  when  follo-ndng  upon 
the  previous  treatment.  By  the  Valsalvan  method 
every  recess  can  be  penetrated,  and  mixed  with  steam, 
the  vapour  does  not  irritate.  There  is  moreover  this 
advantage  about  the  proceeding,  that  the  treatment 
can  be  pursued  at  home,  so  avoiding  a  daily  visit  to  the 
aurist. 

Besides  those  conditions  which  lead  to,  or  perpetuate 
disease  of  the  nose  and  post-nasal  space  akeady  con- 
sidered in  the  Chapter  upon  "Post-nasal  Growths," 
there  is  the  extensive  class  of  simple  chronic  catarrhs, 
resulting  for  the  most  part  from  the  influences  of  climate. 
Hypertrophy  of  the  mucous  tissues  accompanied  with 
excessive  secretion  is  the  common  sequence  of  aU  such 
affections,  and  the  frequent  precursor  of  aural  disease. 
These  conditions  must  be  dealt  with  previously  to  the 
direct  attack  upon  the  organs  of  hearing,  if  the  latter  is 
to  be  successfully  carried  out.  Such  a  result  will  be 
best  secured  by  the  use  of  the  nasal  lotions  ah-eady 
described,  two  or  three  times  daily,  with  the  view  of 
removing  incrustations,  and  decomposing  secretions, 
which  render  the  breath  offensive,  and  cause  the  patient 
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much  discomfort,  besides  keepiiig  up  ii-ritation  in  their 
uciglibourbood.  The  anterior  nasal  syringe  with  an 
almond-shaped  vulcanite  uozzel  is,  in  my  experience, 
the  simplest  and  most  efficacious  method  of  accom- 
phshing  this  object. 

A  chief  obstacle  to  the  treatment  of  post  nasal  dis- 
ease arises  from  the  difficulty  of  maintaining  medica- 
ments in  contact  with  the  part.  To  overcome  this 
difficulty,  and  with  the  special  object  of  reducing  the 
swelling  of  the  schneiderian  membrane,  I  at  first  had 
recourse  to  short  gum  elastic  bougies,  the  pressure  of 
which,  when  introduced  through  the  anterior  meatus, 
exerts  a  favourable  elfect  upon  the  congested  tissue. 
I  have  latterly  reluiquished  these,  except  in  cases  of 
distortion  of  the  septum,  or  enlargement  of  the  turbi- 
nated bones,  in  favour  of  medicated  cotton  wool,  as  it 
combines  the  advantage  of  affording  support  to  the 
distended  vessels,  and  also  allows  the  topical  medica- 
tion of  the  region  to  be  maintained,  without  inconveni- 
ence to  the  patient. 

Since  my  first  recourse  to  iodoformed  wool  some  few 
years  ago,  I  have  gi-adually  adopted  cotton  wool  as  a 
vehicle  for  almost  every  therapeutic  agent  required  to 
be  applied  to  the  nasal  region,  and  much  prefer  it  to 
the  snuffs,  gelatine  bougies,  and  other  expedients, 
always  excepting  lotions,  for  the  object  contemplated. 
The  following  is  my  method  of  using  it.  In  mild  or 
comparatively  recent  cases,  it  is  sufficient  to  pass  a 
small  pledget  of  the  wool  on  a  probe  tlu-ough  the  ante- 
rior meatus  along  the  floor  of  the  nose,  to  the  spot 
where  it  is  desired  to  leave  it,  withdrawicg  the  probe 

n2 
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as  soou  as  this  is  reached.  No  uneasiness  to  the 
patient  is  caused  by  the  wool  in  the  nasal  passage,  he 
is  m  fact  unconscious  of  its  presence.  It  may  be  dis- 
charged on  blowing  the  nose,  or  sneezing,  but  wUl  be 
certainly  expelled  on  using  the  nasal  syringe,  which 
should  usually  be  done  about  half  an  hour  before  intro- 
ducing the  wool. 

In  some  chronic  cases,  and  where  the  surface  is  ul- 
cerated, in  ozasna,  or  when  the  tissues  lining  the  post- 
nasal space  have  to  be  dealt  with,  I  adopt  the  following 
plan.    The  quantity  of  wool  determined  upon  is  twisted 
spindle  shaped,  but  loosely,  upon  a  piece  of  thread,  the 
thin  ends  are  brought  together  and  knotted.    Thus  the 
spindle  shaped  i^ledget  of  wool  is  doubled  on  itself  and 
secured  firmly  to  the  thread,  having  now  a  pear  shape, 
the  stalk  being  represented  by  the  ends  of  the  thread. 
A  probe  is  engaged  in  the  wool,  and  made  to  conduct  it 
along  tiie  floor  of  the  nose,  as  far  backwards,  or  upwards, 
as  may  be  necessary.    The  process  bemg  repeated  on 
the  other  nostril,  the  threads  from  each  are  tied  into  a 
knot  just  below  the  nose,  to  secure  the  wool  from  pass- 
ing down  the  pharynx.    In  the  morning,  supposmg  the 
appHcation  to  be  made  over  night,  they  can  be  with- 
drawn by  pulling  on  the  threads.    If  deshed  several 
such  pledgets  may  be  mtroduced  one  after  the  other, 
until  a  sufficient  quantity  has  been  placed  in  situ ;  the 
threads  belongmg  to  aU  can  then  be  secured  by  tying 
together. 

In  this  way  any  di-ug  may  be  apphed  with  ease,  as 
by  proper  management  almost  any  therapeutic  agent 
can  be  diffused  through  the  wool.     The  followuig 
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formulffi  ai-e  among  the  most  useful,  and  have  been  pre- 
pared for  me  with  gi-eat  care  by  Mr.  Bullock  of  Hanover 
Street. 

Iodoform  Wool. 
^  Cotton  wool,  gi-B.  70. 
Glycerine,  nxx. 
Alcohol  (s.  p.  796)  3  ij. 
Ether,  (s.  p.  730)  |  j,  vel  q.  s. 
Iodoform,  3j. 

Dissolve  the  iodoform  in  the  ether  ;  add  the  glycerine 
mixed  with  the  alcohol ;  saturate  the  wool  with  the 
above  mixture ;  and  dry  by  exposure. 

Peechloeide  of  Ieon  Wool. 
^    Cotton  wool,  3  j. 
Glycerine,  n^x. 
Tr,  perchlor.  iron,  3j. 

Saturate  and  dry  as  above. 

Tannin  Wool. 
Jji    Cotton  wool,  3  j. 
Glycerine,  nxx. 
Tannin,  3j. 
Alcohol,  3vi. 

Satui'ate  and  dry. 

Camphor  Wool. 
IJ   Cotton  wool,  3  j. 
Glycerine,  nix. 
iEther  (s.  p.  720)  Jj. 

Saturate  and  dry. 
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Hamamelis  "Wool. 

Cotton  wool,  3  j. 
Glycerine,  TTtx. 
Tr.  Hamamelis,  ^  j. 

Saturate  and  dry. 
Kino,  Catechu  ob  Ehatany  Wool. 

J5;   Cotton  wool,  3  j. 
Glycerine,  nxx. 
Tr.  Kino,  3j. 
Saturate  and  dry. 
BoEio  Wool. 

Cotton  wool,  3  j- 
Glycerine,  ni^- 
Acid,  boric,  3  j 
Alcoliol,  3vi. 

Saturate  and  dry. 
Alum  Wool. 

]j   Cotton  wool,  3  j. 
GlyceriQe,  nix. 
Alum,  3  ss. 
Water,  ^j. 
Saturate  and  dry. 
Opium  Wool. 

]j    Cotton  wool,  3  j- 
Glyceriae,  inx. 
Tr.  opium,  5  bb. 

Saturate  and  dry. 
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Iodine  Wool. 

R    Cotton  wool,  3  j. 
Glycerine,  nix. 
Tr,  iodine,  ^  ss. 

Saturate  and  dry. 

CuBEBS  Wool. 

U    Cotton  Wool,  3  j. 
Glycerine,  iri_x. 
Tr.  Cubebs,  |  j. 
Saturate  and  dry. 

Salicylate  of  Soda  Wool. 

Jjc    Salicyl.  soda,  3  ss. 
Glycerine,  uxiij. 
Water,  3  ij . 
Saturate  and  dry. 
Etc.,  Etc. 

Of  the  preceding  preparations,  the  Ii-on,  Tannin, 
Hamamelis,  Kino,  Catechu,  Ehatany,  and  Alum  wools, 
are  astringent  or  styptic ;  the  camphor  is  stimulant ; 
the  boric  astringent  and  disinfectant ;  iodine  and  iodo- 
form, absorbent;  the  latter  is  also  sedative,  and  is 
specially  useful  in  syphihtic  aifections,  and  simple 
ulcerations  of  the  nasal  mucous  membrane.  The 
cubebs  wool  acts  most  satisfactorily  in  certain  forms 
of  chronic  catarrh,  in  which  also  the  salicylate  of  soda 
is  of  service. 

Having  by  the  means  detailed  secured  a  patent  state 
of  the  Eustachian  tubes,  the  next  step  consists  in  the 
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direct  medication  of  the  middle  ear  througli  the  medium 
of  access  to  it  which  these  channels  afford.  By  intro- 
ducing tlie  Eustachian  catheter  fluids  can  be  injected 
through  it  into  the  tymi^anum.  The  disfavour  in  which 
this  instrument  is  held  by  some  aurists  arises  from  the 
neglect  to  carry  out  the  prehminary  treatment  of  the 
naso-pharyngeal  spaces  just  detailed  before  having  re- 
course to  the  catheter,  a  neglect  which  can  only  result 
in  disappointment  to  the  practitioner,  and  be  productive 
of  much  unnecessary  pain  to  the  patient.  "With  due 
tact  and  dehcacy,  the  introduction  of  the  instrument 
along  this  sensitive  mucous  tract  should  be  a  painless 
procedm-e,  but  the  most  dehcate  manipulation  will  be 
intolerable  to  the  patient  unless  the  hyper- sensitiveness 
attendant  upon  its  morbid  condition  be  first  reduced. 

The  most  convenient  arrangement  for  the  introduc- 
tion of  medicaments  to  the  internal  ear  is  that  devised 
by  Weber-Liel,  of  Berlin,  an  illustrated  account  of 
which  was  pubhshed  in  the  Deiitschcr  Elinik  for  1867. 
The  essential  element  of  this  instrument  is  an  inner 
elastic  tube,  longer  than  the  catheter,  which,  when  the 
latter  is  placed  in  situ,  is  passed  on  into  the  cavity  of 
the  drum,  and  to  the  outer  orifice  of  which  is  attached 
a  modification  of  Pravaz's  syringe,  previously  charged 
with  the  fluid  to  be  uijected ;  a  hand-baU  beUows  com- 
municates with  the  apparatus,  by  pressure  on  which 
the  instrument  is  first  ascertained  to  be  i?i  situ:  the  pis- 
ton of  the  syringe  is  then  pressed  down,  after  which  a 
fm-ther  blast  from  the  bellows  drives  the  fluid  m  the 
form  of  spray  mto  the  tympanic  cavity.  The  medi- 
caments which  may  thus  be   introduced   will  vary 
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according  to  the  judgment  of  the  sm-geon  and  the 
nature  of  the  case ;  they  should  be  kike-warm  and  very 
weak.  In  the  case  of  tinnitus  due  to  hypertemia  of 
this  region,  I  prefer  the  ammonium  iodide,  made 
thus;  Tr.  iodi  iiix,  hq.  ammou.  fort,  ni.v.  aq. 
Chloride  of  zinc  gr.  j— iv  to  J  j  may  be  also  used  with 
advantage.  Where  the  presence  of  dried  mucus  is  diag- 
nosed, alkaline  solutions  are  to  be  preferred,  such  as 
Uq.  potass,  ly^v.  aq.  J  j  or  somewhat  stronger  solutions 
of  the  bicarbonate  of  soda. 

While  efforts  are  thus  du-ected  to  the  medication  of 
the  middle  ear  and  the  naso-pharyngeal  region,  treat- 
ment wUl  be  advantageously  addressed  to  the  dnim- 
head  through  the  external  meatus.  If  the  membrane 
be  entu-e  the  manubrium  mallei  is  often,  though  not 
invariably,  red  and  iujected,  as  also  are  the  phcffi  semi- 
lunares.  From  what  has  been  ah-eady  stated  respect- 
ing the  continuity  of  the  blood-vessels  on  either  side  of 
the  di'um-head,  such  a  congested  condition  when  visible 
fi-om  without  is  presumptive  evidence  of  its  extension 
to  the  tissues  of  the  cavity.  Wlien  the  membrane  is 
perforated  the  lining  of  the  cavity  will  frequently  be 
observed  to  be  red  and  swollen. 

In  all  such  cases  the  topical  use  of  asti'ingents  per 
meatum  is  indicated.  Amongst  this  class  of  remedies 
the  nitrate  of  silver  has  a  pre-eminence  that  is  quite  dis- 
tinctive. So  striking  have  been  its  occasional  results 
in  the  rehef  of  tinnitus,  having  a  tidal  or  wave-like 
character,  that  I  have  come  to  entertain  the  conviction 
that  this  di'ug  exercises  an  aiifesthetic  influence  on  the 
nerves  of  the  part,  irrespective  of  its  astringent  action 
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on  the  vessels.  If  tliis  inference  be  correct  its  adapti- 
bUity  for  controlling  the  forms  of  tinnitus  aUuded  to, 
will  he  readily  understood,  as  it  directs  itseK  to  anta- 
gonise the  duplex  origui  to  which  the  symptom  has 
been  akeady  traced.  Thus,  while  it  diminishes  conges- 
tion on  the  one  hand,  it  soothes  the  sensitive  nerves  of 
the  membrane  on  the  other,  to  the  irritation  of  which 
the  reflex  contraction  of  the  tensor  muscle  has  been 
already  traced,  and  it  will  be  remembered  that  this 
muscle- sound  constitutes  a  very  important  element  in 
the  production  of  the  noises  in  question. 

The  strength  of  the  solution  of  nitrate  of  silver  when 
thus  employed  will  vary  from  gi-g,  x  to  gi's,  xxx  to  |  j 
water,  though  I  seldom  find  it  needful  to  exceed  the 
first-named  proportions.  It  should  be  introduced  wami 
into  the  meatus,  a  remark  that  is  equally  apphcable  to 
any  fluid  used  in  this  way  to  the  ear. 

It  usually  hapj)ens  that  a  temporary  increase  of  deaf- 
ness attends  the  employment  of  the  nitrate,  which  dis- 
appears with  the  shedding  of  the  superficial  layer  of 
cuticle  destroyed  by  its  apphcation  :  the  j)atient  should, 
therefore,  be  prepared  for  this  issue.  As  there  usually 
exists  some  thickening  of  membrane  from  past  attacks 
of  myringitis,  this  condition  is  greatly  diminished  when 
the  superficial  layer  has  peeled  off,  after  which  the 
hearing  power  will  be  proportionately  improved. 

The  application  of  solution  of  nitrate  of  silver  to  the 
drum-head  is  of  further  service  in  bracing  up  tliis 
membrane  when  relaxed  by  long  contuiued  depression. 
There  is  no  doubt  that  this  condition,  lielaxation  of  the 
membrana  Ujmpani  is  a  very  real  cause  of  ear  symptoms 


DEAFNESS,  GIDDINESS,  AND  NOISES  IN  TIIE  HEAD.  187 

persisting  after  the  coiiditious  leading  to  it  have  been 
removed.  Of  this  I  have  frequently  satisfied  myself, 
although  Ki-amer  disputed  its  existence,  and  some 
later  -writers  are  silent  on  the  subject.  It  is  found  after 
prolonged  displacement  of  the  membrane,  and  conse- 
quent stretching  of  its  fibres,  which  bemg  inelastic  do 
not  retiu-n  to  their  normal  dimensions,  when  the  causes 
producing  the  tension  have  disappeared.  The  loose 
and  bulguig  condition  which  it  still  exhibits  is  attended 
with  deafness  and  tinnitus,  although  these  may  be  reliev- 
ed temporarily  when  the  membrane  is  distended  by  iu- 
flatmg  the  tympanic  cavity.  The  symptoms  attending 
this  state  will  be  much  benefitted  by  the  use  of  weak 
solutions  of  the  nitrate  (grs.  iij.— v.  to  ^j.)apj)hed  to 
the  di-um-head  daily  for  two  or  three  weeks. 

Sulphate  of  copper  and  perchloride  of  kon  are  occa- 
sionally of  service,  the  latter  especially  when  granu- 
lations are  present.  The  latter  may  be  used  in  the 
proportion  of  3j.— 3ij.to  ^j.  water.  Should  polypi 
exist  they  must  of  course  he  removed. 

It  is  no  part  of  the  object  of  this  treatise  to  discuss 
exhaustively  the  treatment  to  be  pursued  in  every  form 
of  ear  disease,  but  rather  to  direct  attention  to  the  re- 
moval of  those  objective  conditions,  to  the  presence  of 
which  the  symptoms  have  been  referred.  Pursuing 
this  plan  there  remains  to  he  considered  the  means 
for  rectifying  certain  malpositions  and  adhesions  of  the 
drum-head  which  are  commonly  associated  with^  tinnitus 
and  vertigo.  It  is  necessary  to  premise  that  attempts 
to  rciastate  the  mcmbrana3  tympani  are  frequently 
abortive  because  undertaken  precipitately,  and  without 
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tliat  preliminary  treatment  -which  is  necessary  to  re- 
store it  first  of  all  to  as  normal  a  condition  as  i^ossible 
before  attemptuag  its  reduction.  Doubtless  the  accom- 
plishment of  the  various  ends  in  view  in  deaHng  with 
these  chronic  cases,  will  tax  the  patience  of  aU  con- 
cerned, but,  acting  on  the  principle  of  the  gentle  con- 
tinouB  treatment  of  the  obstacles  to  be  overcome, 
many  cases  will  be  found  to  yield  which  are  now  given 
up  as  hopeless,  or  dismissed  after  a  few  promiscu- 
ous asBualts  applied  without  reference  to  any  definite 
principle  of  therapeutics. 

Retraction  of  the  nienibrana  tymimni  is  met  with  in 
every  variety  of  degree,  from  a  shght  cupping  of  its  disc 
to  complete  collapse,  in  which  its  lower  segment  rests 
upon  the  promontory  on  the  inner  wall  of  the  tympanic 
cavity.  In  this  latter  situation  it  may  contract  adhe- 
sions which  bind  it  to  its  abnormal  situation.  Further, 
the  displacement  of  the  membrane  may  be  associated 
with  other  morbid  states ;  such  as  alteration  of  its 
proper  tissues  either  in  the  direction  of  thickening ; 
congestion,  usually  most  marked  in  the  semi-lunar 
folds  and  handle  of  the  malleus  ;  thining  of  its  layers, 
which  become  harsh  and  diy ;  cicatricial  bands  and 
adhesions ;  perforations ;  or  that  special  condition  of 
the  membrane  may  exist  which  has  been  described  as 
pathognomonic  of  contraction  of  the  tensor  tympani 
muscle.  Each  of  these  conditions  requu-es  to  be  dif- 
ferentially diagnosed  and  appropriately  treated,  as  its 
removal  is  essential  to  any  successful  attempt  to  re- 
instate the  membrane  in  its  normal  plane. 

The  state  of  collapse  of  the  drumhead  may  be  due 
simply  to  obstruction  of  the  Eustachian  tubes,  ac- 
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Imowledgiug  a  catarrhal  origin,  or,  as  the  effect  of 
paresis  of  the  tube  muscles,  and  the  consequent  inter- 
ference with  the  renewal  of  air  to  the  cavity  of  the 
tympanum.     In  such  a  case  the  measures  detailed  for 
remedying  this  state  of  the  tubes  will  suffice  to  get  rid 
of  it,  and  if  this  is  followed  by  a  few  applications  of  the 
au-  douche  from  a  Politzer's  bag,  the  membrane  will 
regain  its  normal  site,  especially  if  the  patient  be 
instructed  to  inflate  the  region  occasionally  by  the 
Valsalvan  method.     Far  more  difficult  to  deal  with 
are  those  forms  of  depressed  membranes  associated 
with  complete  stenosis  of  the  Eustachian  tube,  or 
which  are  further  complicated  with  contraction  of  the 
tensor  muscles,  or  are  due  to  cicatricial  bands  and 
adhesions.     In  extreme  cases  of  this  latter  kind,  the 
tympanic  cavity  may  be  all  but  obhterated,  the  long 
process  of  the  incus  behind  the  manubrium  and  the 
promontory  below  it  being  visible  through  the  diy  and 
atrophied  membrane.    The  external  auditory  canal  wiU 
then  present  a  funnel- shaj)ed  ending  hned  with  the 
more  or  less  ghstening  membrane.     In  this  depressed 
position,  the  membrane  may  contract  adhesions  to  the 
internal  wall  of  the  tympanum,  wliich  render  its  re- 
placement by  ordinary   means  impossible.  Finding 
suction  by  Siegel's  exhausting  speculum  to  be  of  httle 
avail,  I  have  introduced  an  instrument  for  use  in  these 
conditions  which  at  least  has  the  merit  of  being  able 
to  remedy  them.     It  is  called  the  Pneumatic  Tractor. 
The  principle  on  which  it  depends  for  its  superiority 
over  that  of  Siegel  is,  that  the  entu'e  force  which  the  ex- 
hausted receiver  is  capable  of  exerting  upon  the  point 
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on  whicli  it  acts,  can  be  brought  into  oj)eration  at  once, 
suddenly,  and  as  it  were  by  a  stroke  or  coup.  At  tbe 
same  time  the  operator  has  it  in  his  power  to  aj)ply  the 
traction  as  gradually  as  he  may  desire.  The  amount 
of  force  used  is  also  under  his  control",  depending  upon 
the  extent  to  which  the  exhaustion  of  air  from  the  ap- 
paratus is  caiTied  out  previously  to  applying  it ;  the 
decision  of  this  point  is  a  question  of  some  deUcacy 
and  requires  experience  in  the  use  of  the  uistrument. 

Description.  The  Pneumatic  Tractor  consists  of  three 
parts.  A  pear-shaped  bell  A,  (Fig.  17),  to  which  the 
exhausting  syringe  B  fits.  The  bell  is  furnished  with 
a  stop-cock  worked  by  a  lever  handle  (a),  C  is  a  vul- 
canite ear-i3iece,  shaped  so  as  to  fit  the  canal  au--tight, 
which  it  is  enabled  to  do  by  means  of  a  short  length  of 
rubber  tubing  slipped  over  the  small  end.  There  is  a 
hole  (c)  at  the  near  end  of  the  vulcanite  ear-j)iece 
which  is  stopped  by  the  forefinger  when  the  iustru- 
ment  is  apphed,  and  by  the  removal  of  which,  at  any 
moment,  air  is  admitted,  when  the  traction  ceases. 
By  this  means  complete  control  is  maiatained  over  the 
instrument. 

To  2}reparefor  use.  Fit  the  exhaustmg  syringe  into 
the  beU,  and  open  the  stop-cock— two  or  thi-ee  move- 
ments of  the  piston  wiU  exhaust  the  bell  sufficiently ; 
then  close  the  stop-cock  and  detach  the  syringe  ;  in  its 
place,  put  on  the  ear-piece,  with  the  air-hole  upwards. 

To  use  the  instrument.  Introduce  the  ear-piece,  with 
the  tubing,  into  the  meatus,  and  press  gently  but  firmly 
into  the  canal,  a  proceeding  which  will  be  facilitated  by 
first  di-awing  the  auricle  upwards  and  outwards,  then 
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Fig.  17. 

B 


close  tlie  hole  (c)  in.  the  ear-piece  with  the  forefinger  of 
the  left  hand,  and  with  the  thumb  of  the  same  hand 
open  the  stop- cock  by  pressing  sharply  on  the  lever. 

The  effect  will  be  evidenced  to  the  operator  by  a  sen- 
sation of  dragging  on  the  skin  of  the  finger  closing  the 
au--hole,  at  the  same  time  the  jpatient  experiences  a 
similar  sensation  in  the  drumhead,  which  is  usually 
unaccompanied  with  pain.  The  traction  need  not  be 
kept  up  longer  than  about  eight  or  ten  seconds,  and  is 
ended  by  removing  the  finger  from  the  hole,  when  air 
enters  with  an  audible  rush. 
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After  a  successful  apiDlication  of  the  tractor  for  or- 
dinary degrees  of  depression,  the  membrana  tympani 
will  be  seen  on  examination  to  have  regained  its  normal 
plane,  at  the  same  time  the  effect  of  the  suction  will  be 
evidenced  by  the  injected  state  of  the  vessels  of  the 
membrane,  especially  of  the  manubrium  and  plicffi. 
This  is  of  no  consequence  as  it  speedily  subsides ;  it  is 
an  effect  that  follows  almost  any  interference  with  the 
ear,  the  introduction  of  a  speculum  and  the  most  gen- 
tle syringing  being  alike  attended  with  this  temporary 
congestion. 

"When  pneumatic  traction  is  used  for  the  j)urpose  of 
detacliing  adhesions,  it  is  necessary  to  exhaust  the  beU 
more  completely  of  air,  when  the  suction  will  be 
greater ;  it  is  also  necessary  to  turn  the  stop- cock 
quite  suddenly  on,  by  a  more  rapid  movement  of  its 
handle  than  is  otherwise  requked. 

In  such  cases,  indeed  in  all  where  it  is  possible  to  do 
so,  some  patency  of  the  Eustachian  tube  should  be 
secured,  as  the  forward  pressure  of  the  column  of  ah- 
behind  the  membrane,  when  this  is  exposed  to  the 
suction  of  the  vacuum,  is  an  essential  element  in  the 
success  of  the  operation.  Pressing  equally  m  all  du-ec- 
tions,  this  column  of  air  hfts  the  membrane  from  its 
adherent  pomt  as  though  it  were  pushed  fi-om  behind 
by  an  air-cushion.  When,  as  occasionally  happens, 
the  adhesion  is  so  firm  that  the  membrane  is  torn  m 
the  act  of  separation,  the  rupture  takes  the  form  of  a 
slit-Uke  rent,  almost  as  clean  as  if  cut  with  a  knife. 
The  sharply-defined  character  of  the  rent  is  mainly  con- 
tributed by  the  pressure  of  the  column  of  air  behind 
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the  membrane,  derived  through  the  ventilatmg  shaft 
of  the  cavity.  This  perforation  of  the  membrane  is  in 
every  respect  an  advantage,  as  it  allows  the  more  ready 
medication  of  the  tympanic  cavity.  It  may,  moreover, 
be  kept  open  for  a  few  weeks  by  the  occasional  re-apph- 
cation  of  the  pneumatic  suction,  to  just  such  an  extent 
as  causes  the  edges  of  the  rent  to  gape.  By  carefully 
following  out  this  treatment,  I  have,  in  several  ui- 
stances  succeeded  in  estabhshing  a  permanent  oj)ening, 
and  with  it  a  corresponding  improvement  of  hearing 
power,  while  the  noises  and  giddiness  are  proportionately 
diminished  in  nearly  every  instance  where  its  employ- 
ment is  indicated. 

The  precautions  necessary  to  be  observed  in  using  the 
pneumatic  tractor  may  be  briefly  summarised  as  fol- 
lows  :  It  is  of  primary  importance  to  estabhsh  a  cor- 
rect diagnosis,  both  as  to  the  cause  and  extent  of  the 
existing  depression,  as  the  conclusions  so  arrived  at 
indicate  the  degree  of  force  necessary  to  restore  it,  and 
resultantly  the  extent  to  which  the  exhaustion  of  the 
beU  is  to  be  carried.  Secondly,  the  patency  of  the 
Eustachian  tube  should  be  secured  as  a  prehminary 
procedure.  If  the  membrane  be  harsh  and  dry,  and 
there  are  indications  of  adhesions,  these  must  be 
softened  by  the  external  and  internal  use  of  alkaline 
injections,  (see  ante).  Further,  after  this  prehmi- 
nary treatment  has  been  carried  out,  it  is  necessary 
to  proceed  with  caution.  At  the  first  a  very  shght 
degree  of  exhaustion,  such  as  is  imphed  by  one  stroke 
of  the  piston,  should  be  employed,  and,  after  each  apph- 
cation,  the  membrane  should  be  carefully  examined  to 
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judge  of  its  effect.  After  this  tentative  proceeding,  the 
degree  of  exhaustion  may  be  gi-adually  increased  accord- 
ing to  the  judgment  of  the  operator.  The  necessity  for 
observing  these  precautions  will  sufficiently  indicate  the 
undesirability  of  entrusting  this  instrument  to  inexperi- 
enced hands,  otherwise  discredit  will  be  thrown  upon  a 
really  useful  auxihary  to  the  armamentarium  of  the  aurist. 

A  prolonged  experience  of  this  instrument  has  suf- 
ficed to  show  its  entire  harmlessness,  and  that  the 
foregoing  observations  err,  if  at  all,  m  excess  of  caution. 
Should,  however,  the  operator  prefer  to  see  what  he 
is  doing,  this  can  be  arranged  by  attaching  the  ex- 
hausted bell  to  a  Siegal's  speculum,  the  ear-piece  of 
the  latter  being  first  provided  with  the  air  hole  for 
regulating  the  duration  of  the  traction.  It  should  be 
stated  that  whatever  merits  the  author's  uistrument 
possesses,  rest  solely  on  its  capacity  for  accomphshing 
certain  objects  ;  no  claim  has  been  advanced  for  it  as 
having  any  specific  curative  power.  It  is  and  must 
remain  an  auxihary  to  other  measures,  albeit  a  most 
effective  one  withm  the  scope  of  its  legitimate  use. 

The  pneumatic  tractor  is  made  by  Meyer  and  Meltzer 
of  Great  Portland  Street,  according  to  my  insti-uctions. 
An  account  of  it  appeared  in  the  Lancet  for  September, 
28th,  1878,  in  one  of  a  series  of  articles  written  by  the 
author,  on  the  subject  of  "  Noises  in  the  Head,"  the 
substance  of  which  has  been  embodied  in  this  work  * 

*  Various  modifications  and  uses  of  the  pneumatic  tractor  suggest 
themselves  as  appUcable  to  it.  Thus,  by  a  slight  modification  of  the 
tubing  of  the  ear-piece,  it  becomes  available  for  the  extraction  of 
loose  foreign  bodies  from  the  ear,  such  as  seeds,  beads,  &c.  Simi- 
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Pimcture  of  the  membrana  tymjmni  for  the  relief  of 
noises  and  giddiness,  has  afforded  but  uncertain  results 
in  my  experience.  Occasionally,  it  is  no  doubt  service- 
able, as  one  amongst  many  other  means  of  treatment, 
some  of  which  it  facihtates,  such  as  the  introduction  of 
remedies  into  the  middle  ear.  In  recent  catarrhal  or 
pui-ulent  inflammations  of  the  tympanum,  recourse  to 
this  method  is  absolutely  necessary.  The  reader  is  re- 
ferred to  the  chapter  on  "Ear  compUcations  in  the 
Exanthemata,"  for  particulars  respecting  the  method 
of  operating,  &c. 

Nitrite  of  Amijl,  as  a  remedy  for  tuanitus,  is  one,  re- 
specting which  very  conflicting  evidence  is  offered.  Its 
physiological  effect,  that  of  dilating  the  arterioles  by 
paralysing  then-  inhibitory  (vaso-motor)  nerves,  would, 
on  the  hypothesis  to  which  the  more  persistent  noises 
have  been  referred  in  this  treatise,  contra-indicate  its 
use.  My  own  experience  of  the  di-ug  corresponds  to 
this  theory,  for,  out  of  the  many  cases  in  which  I  have 
used  it,  rehef  has  only  attended  its  administration  in 
one  or  two.  It  is,  however,  necessary  to  state,  that 
recently,  Dr.  Michael,  of  Hamburg,  has  adduced  some 
33  cases,  in  which  considerable  benefit  accrued  from  its 
inhalation.  When  more  accurate  data  exist,  it  wiU 
probably  be  found,  that  marked  anfemia  is  present  in 
those  cases  where  the  drug  has  proved  serviceable,  and 
that  an  anfemic  bruit  has  existed  concurrently  with  the 
tinnitus,  of  which  it  was  the  cause  ? 

larly,  by  changing  the  action  of  the  syringe,  the  bell  becomes  a  re- 
servoir  for  compressed  air,  which,  by  appHcation  to  the  Eustachian 
catheter,  may  be  used  for  inflating  the  tympanic  cavity. 

o2 
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Pulsating  tinnitus,  and  its  treatment  by  hydrobromic 
acid,  has  already  been  fully  discussed  in  tbe  early  part 
of  the  preceding  chapter.*  It  is  only  needful  to  repeat 
here  the  precaution  already  uisisted  upon,  that  to  secure 
the  complete  success  of  this  remedy,  it  is  necessary  to 
remove,  by  appropriate  preliminary  treatment,  any 
comphcation  of  the  labyrmthine  congestion  producing 
the  symptom,  which  may  be  present  at  the  time.  Thus, 
post-nasal  catarrh,  obstructed  Eustachian  tubes,  or  con- 
gestion of  the  middle  ear,  must  be  first  got  rid  of,  and 
at  the  same  tune  a  healthy  state  of  the  meatus  and 
external  canal,  with  the  drum-head,  must  be  secured, 
before  recourse  is  had  to  the  remedy. 

Some  instances  of  failure  with  the  hydrobromic  treat- 
,ment  of  simple  pulsating  tmnitus,  have  arisen  from 
employmg  an  imperfectly  prepared  or  ineffective  acid. 
Thus,  a  gentleman  for  whom  I  had  prescribed  the  drug, 
experienced  no  benefit  after  taking  it  for  a  longer  period 
than  should  have  reheved  the  symptom,  but  was  rapidly 
cured  when  a  genuine  preparation  was  taken.  To 
avoid  such  disappomtment,  I  have  thought  it  desk- 
able  to  append  the  correct  formula  for  makmg  it, 
which  is  as  follows : — 

FOEMULA  FOR  PEEPARING  HyDROBEOMIO  AcED. 

Potas.  Bromid.  |  x.,  3  vi.,  grs.  xxviii. 
"Water,  |  Ixsx.,  (4  pints). 

dissolve  and  add 
Acid  Tartaric,  ^xiii.,  3i.,  gi's.  xxxvii. 

•  See  p.  186  et  seq.  The  first  notice  of  hyprobromic  acid  for  the 
cure  of  thia  form  of  tinnitus,  pubUshed  by  the  author  in  the 
Bni.  Med,  Jow.,  1877. 
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The  liydi-obromic  acid  remains  in  solution  and  can  be 
decanted  from  the  cream  of  tartar  precipitate. 

The  Electric  current  has  been  extoUed  by  some  authors 
as  of  universal  efficacy  m  reheving  tmnitus,  whHe  others 
decry  it  as  useless.  Its  true  therapeutic  position  will 
be  found  midway  between  these  divergent  estimates  of 
its  value. 

Its  utihty  wiU  depend  on  the  adaptation  of  the  kind 
of  current  employed  to  the  end  to  be  accomplished. 
The  electrolytic  action  of  the  constant  current  may  be 
advantageously  used  for  removmg  hyperplastic  thicken- 
ings of  the  Eustachian  tube  and  middle  ear.  Moreover, 
"it  dimmishes  the  excitability  of  the  sensory  nerves,  it 
takes  away  abnormal  stimuh  from  them,  it  modifies 
their  nutrition,  aUays  hyperasmia  and  inflammation" 
(Erb.),  and  thus  adapts  itseH  to  fulfil  most  of  the  indi- 
cations for  the  removal  of  the  causes  of  tinnitus  to  which 
this  symptom  has  been  traced  m  the  preceding  pages. 
For  aU  these  purposes  the  constant  current  yields  the 
most  satisfactory  results.     On  the  other  hand,  cases 
occur  in  which  there  is  an  evident  immobility  of  the 
conducting  media,  either  fi'om  the  ossicles  being  fixed  m 
an  abnormal  position,  the  results  of  bygone  mischief; 
or  the  intrinsic  muscles  having  lost  then:  power  from 
disuse,  or  disease,  faU  to  act  on  the  levers  they  are 
designed  to  move.    Under  these  curcumstances  shght 
shocks  from  the  Faradic  current  should  be  employed  to 
produce  the  requisite  commotion  in  the  adherent  ossicles, 
or  for  the  purpose  of  exciting  muscular  action.    If  the 
current  be  apphed  to  the  chorda  tympani  as  it  crosses 
the  drum-head,  the  8tapeda3us  muscle,  the  nerve  to  which 
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comes  likewise  from  the  7th,  will  be  called  into  action. 
In  this  way  the  base  of  the  stapes  will  be  eased  in  its 
position  over  the  foramen  ovale,  and  any  pressure  ex- 
erted by  it  on  the  labyrinth  will  be  lessened.  That 
this  does  actually  occur  is  proved  by  the  statement 
volunteered  by  patients  while  undergomg  the  process, 
to  the  effect  that  they  experience  sudden  rehef  to  the 
giddiness  and  sense  of  weight  in  the  head  which  pre- 
viously affected  them. 

In  like  manner  the  action  of  the  tensor  muscles  will 
be  reflexly  excited  by  the  apphcation  of  the  current  to 
the  surface  of  the  membrane  thi'ough  the  branches  of 
the  fifth  supplying  it;  the  channels  of  excitation  in 
this  case  are  indicated  in  Fig.  16,  p.  155 

For  the  apphcation  of  either  form  of  electricity  a  very 
simple  apphance  is  requisite.  A  vulcanite  Eustachian 
catheter  is  so  prepared  that  it  forms  one  electrode  :  for 
this  purpose  it  is  tipped  with  a  ring  of  metal  communi- 
catmg  by  a  wii-e  along  the  inside  of  the  tube  to  the 
metal  rmg  or  hook  at  the  other  end.  To  this  latter, 
one  pole  of  the  battery  is  attached  after  the  catheter 
has  been  introduced.  Bemg  hollow,  the  tube  can  be 
ascertained  to  be  in  situ  by  inflating  in  the  usual  way. 

My  electrode  for  the  external  auditory  canal  and 
drum-head,  consists  of  a  narrow  vulcanite  speculum 
traversed  by  a  thin  wire  spiral,  armed  at  the  distal 
end  with  a  small  piece  of  sponge  which  projects  beyond 
the  speculum.  At  the  opposite  end  the  spu-al  ter- 
minates in  a  screw  which  works  in  a  bar  crossing  the 
broad  opening  of  the  vulcanite  tube.  This  arrange- 
ment allows  the  spu-al  to  be  advanced  or  withdi-awu  by 
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means  of  the  screw  after  the  speculum  is  introduced 
iuto  the  canal,  while  the  elasticity  of  the  wire  coil 
tipped  with  sponge,  cffectuaUy  prevents  undue  pres- 
sure on  the  sensitive  membrane.  The  other  pole  of  the 
battery  is  attached  to  a  ring  at  the  outer  end  of  the 
screw.  By  means  of  these  appliances  the  electric  cur- 
rent can  be  passed  through  the  middle  ear  between  the 
Eustachian  meatus  within,  and  the  external  opening  of 
the  auditory  apparatus. 

Two  precautions  should  be  observed  in  using  electri- 
city to  the  ear.  The  first  is  to  employ  a  very  weak 
current,  a  remark  which  apphes  to  either  form  of 
electricity ;  and  the  second,  to  apply  it  at  intervals  of 
not  less  than  a  week.  Failure  to  observe  either  of 
these  conditions  may  be  attended  with  an  aggravation 
of  the  symptoms  it  is  proposed  to  alleviate. 

The  best  results  of  electricity  are  afforded  in  the 
treatment  of  "  Paretic  deafness,"  and  in  Weber-Liel's 
"  Progressive  deafness."  For  the  methods  of  employ- 
ing it  in  these  forms  of  the  disease,  the  reader  is  refer- 
red to  Chapter  IV.  of  this  work. 


CHAPTEE  IX. 


SUPPLEMENTAEY  OBSERVATIONS  ON  THE  CO-OEDINATING  OB 
COEBELATING  FUNCTIONS  OF  THE  SYMPATHETIC  GaNGLIA, 
AND    THEIE    INFLUENCE    IN  DETERMINING  THE  SyMPTOMS 

OF  Disease.  Herpes,    Neuralgia,    Trophic  Nerves. 

ETC. 

Allusion  having  repeatedly  been  made  in  the  foregoing 
pages  to  the  trophic  tissue  changes  accniing  firom  ves- 
Bel  dilatation,  excited  reflexly  thi-ough  the  medium  of 
vaso-motor  impressions,  I  have  thought  it  desu-ahle  to 
add  these  supplementary  observations  with  the  view  of 
ascertaining  what  are  the  steps  of  this  process,  to 
which  many  of  the  phenomena  already  cited,  have 
been  referred. 

Probably  no  more  suggestive  material  exists  on  these 
points  than  that  furnished  by  the  records  of  cases  of 
wounds  and  contusions  of  nerves,  where  the  observer  is 
presented  with  a  direct  vivisectional  experiment,  the 
results  of  which  work  themselves  out  with  exceptional 
clearness.  The  comparison  of  these  with  other  nerve 
lesions  of  idiopathic  origin,  but  affording  similar  issues, 
will  go  some  way  towards  supplying  the  desired  infor- 
mation. 

For  the  purposes  of  this  comparison,  seven  cases 
recorded  by  Dr,  Mitchell  and  his  colleagues  of  the 
United  States  army  will  be  briefly  noted ;  as  they 
closely  resemble  each  other  in  their  main  features,  it 
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will  Biiffice  to  quote  one  only  at  length.  It  was  in  some 
of  these  where  the  brachial  nerves  were  involved  that 
the  phenomenon  oi falling  occurred.  As  this  symptom 
was  considered  in  the  chapter  on  Giddiness,  I  shall 
confine  these  observations  to  the  tissue  metamorphoses 
following  the  injury. 

David  Schwely,  tet.  17— shot  in  the  neck  at  Gettys- 
biu-g,  ivounding  the  axillary  nerves  of  rigid  side.  Burning 
pain  began  on  the  tenth  day  in  the  palm  and  fingers  of 
right  hand.  (This  burning  pain  is  an  almost  constant 
accompaniment  of  injury  to  a  nerve.)  Sensation  m  the 
hmb  was  but  httle  impaired.  The  joints  became  swol- 
len and  contracted.  About  a  year  and  a  half  after 
receiving  the  wound  the  entire  arm  was  shrunken, 
many  muscles  beuag  represented  by  the  mearest  trace, 
and  from  then-  contracted  state  the  wrist  was  partially 
dislocated.  On  the  back  of  the  hand  from  the  knuckles 
to  the  finger-tips,  the  skm  is  tense,  shming,  haMess, 
mottled  red  and  blue,  abraded  in  spots ;  nails  curved 
as  in  consumptive  patients  ;  joints  swollen,  tender ;  the 
whole  palmar  face  of  the  hands  and  fingers  is  pohshed, 
deep  scarlet,  and  eczematous.  The  eruption  followed 
the  burning  in  about  six  weeks ;  the  palm  of  the  left 
hand  is  almost  equally  eczematous,  and  began  to  be  so 
nearly  a  month  before  the  wounded  side. 

Case  19  is  less  marked.  It  records  a  gun-shot  wound 
of  left  brachial  -plexus,  with  paralysis  of  motion,  atrophy 
and  contraction  of  numerous  muscles;  finger  jomts 
swollen  and  stiif. 

Case  20  afi"ords  a  strikmg  paraUel  to  one  to  be 
presently  stated  of  an  idiopathic  origin.    There  was  a 
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gunshot  wound  of  both  legs,  with  ivjunj  of  sciatic  nerve. 
Paralysis  of  flexors  of  foot,  intense  burning,  ulcers 
about  nails,  congestion  and  eczema,  but  no  thinning 
of  the  skin. 

Case  21. — Gun-shot  wound  of  sciatic  nerve. — Partial 
paralysis  of  motion  and  sensation,  burning  pain,  suc- 
cessive crops  of  eczema  about  every  two  weeks  as  high 
as  knee,  with  relief  to  bui-ning  pain. 

Case  22. — Gun-shot  wound  of  brachial  nerve. — Slight 
loss  of  motion  and  sensation,  early  burning  pain,  dis- 
eased jomts,  no  eczema,  but  remarkably  acid  sweats. 
These  disappeared  during  the  electrization  of  the  arm. 

Cases  24  and  25  are  similar,  but  do  not  require  spe- 
cial detail. 

The  next  cases  are  abridged  from  Sir  James  Paget's 
lecture  in  the  Medical  Times  and  Gazette  of  March  26, 
1853,  which  contains  probably  the  first  reference  to 
the  symptoms  under  review.  An  epileptic  patient 
consulted  him  a  few  years  ago  concerning  the  effect 
of  an  injury  inflicted  upon  him  by  the  tight  apphca- 
tion  of  a  cord  round  the  wrists  and  arms  during  an 
epileptic  seizure.  The  immediate  effect  of  this  was  to 
cause  a  droppmg  of  the  hands,  like  those  of  a  patient 
with  lead  palsy.  They  then  became  cedematous  and 
very  painful.  On  the  subsidence  of  this  condition, 
the  muscles  of  the  forearm  and  hand  were  wasted, 
especiaUy  those  of  the  baU  of  the  thumb  and  Uttle 
finger.  The  skin  of  the  fingers  afterwards  became 
smooth  and  glossy,  and  the  pahnar  cuticle  peeled.  It 
is  not  stated  whether  any  rash  existed.  Recovery  was 
"radual.     Another  case  from  the  same  lecture  is  shni- 
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lar : — A  lady  fell  with  her  hands  tied  behind  her,  and 
in  doing  so  forcibly  withdrew  one  hand  from  the  sUk 
handkerchief  which  confined  them,  in  order  to  save 
herself.  This  was  followed  by  weakness  and  stiffness 
of  the  hand  and  numbness  in  the  course  of  the  distribu- 
tion of  the  median  nerve.  After  four  or  five  weeks  the 
back  of  the  hand  and  fingers  became  hot,  red,  and 
ghstening.  The  loss  of  power  and  defect  of  sensation 
in  these  cases  left  no  doubt  in  Sir  James  Paget's  mind 
of  severe  injury  to  the  nerves  of  the  forearm. 

The  following  instance  of  an  analogous  state  of  things 
occurred  in  my  own  practice :— Some  time  in  1864,  a 
child,  aged  twelve  years,  ran  a  thorn  into  the  wrist  on  its 
anterior  aspect,  a  few  months  before  applying  for  relief. 
The  site  of  the  puncture  was  exactly  over  the  median  nerve. 
Since  the  accident  the  inner  side  of  the  arm,  from  the 
elbow  downward  had  been  numb,  and  a  papular  rash  had 
existed  in  this  locaUty  during  the  greater  part  of  the 
time.  This  completes  the  detail  of  all  the  cases  illus- 
trative of  the  traumatic  form  of  the  disease  I  had  seen 
recorded  at  the  time  the  facts  were  collected.  Before 
passing  to  the  other  variety,  it  will  be  well  to  state  that 
all  the  authors  quoted  agree  that  the  phenomena  in 
question  are  most  marked  where  the  nerve  is  partially 
injured  only,  and  not  completely  destroyed. 

Shinrjles  being  the  typical  form  in  which  the  associa- 
tion of  neuralgia  and  skin  rash  occurs  in  its  idiopathic 
aspect,  I  will  briefly  quote  an  instance  of  this  kind, 
the  counterpart  of  which  will  be  familiar  to  every 
physician  : — 

Anne  Smith,  a  married  woman,  fet.  47,  who  had 
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ceased  to  menstruate,  was  seen  Oct.  22,  1866.  She 
then  had  a  bilateral  crop  of  shingles  developmg  below 
the  mammte  and  on  the  back :  with  it  were  associated 
loss  of  appetite,  sleepless  nights,  and  high-coloured 
lu-ine ;  no  pain.    Ordered  Liq.  Potass,  m.  x.  ter  die, 

Oct.  24.— Pam  began  to  be  felt  in  the  line  of  the 
rash,  of  decidedly  neuralgic  character ;  "it  catches  her 
breath."— Oct.  28.  No  better.— Nov.  2.  Pam  on  left 
side,  where  the  rash  was  most  copious ;  very  acute.  A 
great  tendency  to  faint.  Ordered  Ammon.  Sesquicarb. 
gr.  v.,  et  Aq.,  horis ;   also  Ferri  Sesquioxidi, 

3ij,  4tis  horis.— Nov.  5.  Eruption  subsidmg.  Nem-algic 
pain  reheved  a  good  deal,  but  severe  at  night. — Nov.  7. 
Neuralgia  worse  on  the  left  side.  Ordered  Ammon. 
Hydrochlor.  gr.  x.,  Ferri  Sesquioxidi,  3j.  4''=  horis; 
also,  Ext.  BeUadon.,  gr.  i;  4'i=  horis.— Nov.  9.  Gets 
more  reHef  from  the  latter  than  fi-om  any  previous 
medicine.  Pam  is  stiU  severe,  and  she  cannot  he  down. 
—Nov.  14.  Much  better ;  sleeps  well ;  pam  gets  less 
every  day.  Made  rapid  recovery.  AUeviation  most 
marked  since  addition  of  muriate  of  ammonia. 

Were  it  necessary,  such  cases  might  be  multiphed 
ad  infinitum;  but  wishing  simply  to  illustrate  the  pro- 
minent features  of  this  disorder,  I  shall  pass  to  other 
forms  of  it. 

In  the  lecture  aheady  quoted,  Sh  James  Paget  speaks 
of  tivo  cases  of  shingles  a  ffecting  the  aim,  m  which  neural- 
gia contmued  after  the  attack,  and  with  it  the  fingers 
exhibited  m  a  weU-marked  degree  the  features  so  often 
seen  after  mjury  of  a  nerve.  That  is  to  say,  they  be- 
came thin  and  tapering,  smooth,  hairless,  glossy,  pink, 
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and  blotched,  as  if  with  permauent  chilblains.  These 
symptoms  subsided  slowly,  being  unaffected  by  the 
ordinary  treatment  of  neuralgia. 

The  same  author  more  recently  reports  in  the  British 
Medical  Journal,  Oct.  13,  1866,  a  case  in  which  an  anal- 
ogous cycle  of  events  occurred ;  but  inasmuch  as  the 
nerve  affected  found  its  ultimate  ramification  in  a 
different  texture,  in  bone  as  well  as  skin,  a  further 
illustration  was  afforded,  by  varying  the  experiment, 
of  the  direction  in  which  the  morbid  processes  point. 
Very  briefly  abstracted,  it  is  as  foUows  :— A  gentleman, 
after  exposure  to  cold  had  neuralgia  in  right  side  of  face. 
In  three  days  an  herpetic  eruption  set  in,  which  coincided 
with  the  sm-face  distribution  of  the  infi-aorbital,  anterior 
dental,  and  anterior  palatine  branches  of  the  right 
superior  maxillary  nerve.  The  eruption  extended  to 
the  right  half  of  the  roof  of  the  mouth  and  adjacent 
part  of  gum  and  cheek.  Subsequently  necrosis  of  the 
alveolar  border  of  the  jaw  occurred,  the  teeth  of  which 
fell  out,  and  ultimately  the  bone  itself  came  away. 
Complete  recovery  followed,  but  well-marked  pitted 
scars,  unUke  the  herpes  of  shingles,  remained  on  the 
site  of  the  eruption. 

A  case  of  herpes  of  the  glans  is  reported  in  the  same 
paper  as  occurring  in  a  gentleman  after  every  sexual 
intercourse  with  his  wife  ;  the  result,  says  the  author, 
of  an  excited  unsound  nerve  force. 

An  instance  of  herpes  of  brachial  2}lexus  is  reported  by 
Dr.  Broadbent,  in  the  British  Medical  Journal,  for  Oct. 
27,  1866.  A  woman,  aged  74  years,  after  suffering 
with  severe  bui-ning  pain  down  right  side  of  neck  and 
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right  arm,  and  hei-petic  rash  extending  from  lower  cer- 
vical vertebrae  (corresponding  to  the  distribution  of  the 
small  iDosterior  branches  of  the  plexus)  across  the  right 
side  of  the  back  of  the  neck,  over  the  shoulder,  and 
down  the  outer  side  of  arm  to  the  upper  part  of  forearm 
on  its  outer  aspect,  for  a  week,  lost  the  use  of  the  arm. 
The  burning  pain  remarkably  resembled  that  described 
in  the  traumatic  cases,  and  the  almost  general,  but 
incomplete  motor  paralysis  of  the  limb,  still  more 
closely  alhed  it  to  these.  The  patient  appears  not  to 
have  benefited  by  treatment.  This  case  suppUes  an- 
other link  in  the  chain  of  phenomena;  viz.,  the  asso- 
ciation in  an  idiopathic  case,  of  jj^ralysis  of  motor 
nerves,  pain  in  sensory  nerve,  and  cutaneous  rash.  A 
case  of  neuralgia  in  leg  associated  with  ulcers  (suj)erficial), 
is  reported  by  Mr.  Hooker,  in  the  Lancet  for  1859, 
which  was  successfully  treated  by  division  of  the  pop- 
liteal nerve.  After  the  oj)eration  the  pain  disappeared, 
and  the  ulcers  healed.  There  is  yet  another  case  which 
I  quote  from  memory,  having  recently  read  the  details, 
but  having  lost  sight  of  the  author  who  records  it.  It 
is  to  this  effect :  A  patient  suffered  for  many  years  with 
neuralgic  pain  in  the  leg,  complete  wasting  of  the 
muscles,  thinned  and  shiny  skin.  "ViTiether  any  rash 
existed  or  not  is  doubtful.  Every  treatment  was  ex- 
hausted without  effect,  when  the  poj)hteal  nerve  was 
divided,  the  operation  being  followed  by  complete  re- 
covery. 

If  now  we  reduce  the  symptoms  exhibited  by  the 
foregoing  cases  to  a  tabular  form  as  under,  they  will  all 
be  seen  to  possess  more  or  less  of  a  substitutive  charac- 
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ter,  and  fiu-tber,  there  is  no  single  phenomenon  pecnUar 
to  any  special  form  of  the  disease,  whether  idiopathic  or 
traumatic  iu  its  origin.  These  are  not  subjective  cases, 
nor  are  they  to  be  explained  by  some  ill-defined  notion  of 
a  morbid  state  of  the  blood  acting  on  the  nerve  centres, 
and  reflected  to  the  seat  of  the  disease.  Thus,  glossy 
or  atrophied  skin,  a  typictil  feature  of  an  extreme  and 
long-continued  degree  of  mterference  with  the  inner- 
vation of  a  hmb,  such  as  usually  results  from  a  du'ect 
wound  of  the  nerve,  is  also  found  in  company  with 
idiopathic  Herpes  of  the  arm.  The  necrosis  of  the 
upper  jaw  iu  the  case  of  facial  Herpes  and  neuralgia, 
receives  a  parallel  in  the  ulcerous  patches  of  integu- 
ment (a  cutaneous  necrosis)  occurring  with  severe 
neuralgia  of  the  leg.  And  though  an  apparent  diver- 
gence is  presented  in  the  character  of  the  rashes  de- 
scribed, these  are  only  varieties  of  the  same  type,  and 
all  own  the  same  pathological  cause.  In  fact,  as  will 
be  shown  farther  on,  the  special  character  of  the  rash, 
is  determined  rather  by  the  anatomical  situation  and 
arrangement  of  the  set  of  vessels  affected  by  the  dilat- 
ing process,  than  by  any  other  factor  instrumental  in 
its  production. 

ImOPATHIC. 


Herpes  Zoster 
,,  Brachialis 

)>  j> 
„  Faoialia 
Ulcer  of  leg 

Eczema  of  log 


Neuralgia. 


Glossy  skin. 

Motor  palsy. 

Necrosis  of  jaw. 

Cured  by  division  of  pop- 
liteal nerve. 

Glossy  skin,  cured  by  di- 
vision of  popliteal  nerve. 
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Tbaumatic. 

Wounded  median  nerve  ...  Numbness  Papular  rash. 

„  axillary  nerve  ...  Neuralgia,  Palsy  ...  Eczema,  glossy  skin. 
„       sciatic  nerve   ...        „  ...       „  ulcers  of  nails. 

„       brachial  nerve ...  CEdema...      „  ulcers,  glossy 

skin. 

Tlie  peculiar  appearances  whicli,  for  the  sake  of  bre- 
vity, are  classed  under  the  head  of  ''glossy  skin,"  and 
which  mark  the  degenerative  era  of  the  affection, 
possess  some  very  interesting  connections.  This  is 
seen,  e.g.,  in  the  disease  termed  alopelda  areata,  which 
with  its  congener  mor^jhasa  alba  atroj)hica,  ai^pears  to 
present  features  so  closely  alhed  to  the  skin  comph- 
cations  of  neuralgia,  that  their  pathological  analogy 
admits  of  httle  doubt,  whatever  difference  of  opinion 
may  exist  respecting  the  nature  of  their  cause.  The 
likeness  will  be  recognized  by  any  one  who  will  consult 
Mr.  Erasmus  WUson's  description  of  these  diseases  ; 
and  it  is  interesting  to  note  that  this  intimate  re- 
semblance between  glossy  skin  occurring  directly  from 
nerve  injury  and  that  arising  spontaneously  in  the 
system,  confirms  the  fact  insisted  on  by  llr.  Wilson, 
that  the  phenomena  of  area,  at  any  rate,  are  due  to 
atrophy  of  the  skin,  the  result  of  defective  innervation. 
But  the  phrase  defective  innervation  requkes  further 
examination. — Can  we  get  beyond  the  mere  language 
and  understand  its  mechanism  ? 

In  a  very  suggestive  communication  to  the  British 
Medical  Journal,  Oct.  13,  1866,  Sh-  James  Paget,  re- 
marking on  these  cases,  says  that  "  it  has  yet  to  be 
decided  in  what  degrees  and  manners  nutrition  may  be 
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affected  by  disturbance  of  nerve  force."  And  again,  in 
the  Medical  Times  and  Gazette  already  quoted,  alluding 
to  the  pathology  of  the  disease,  he  says  :  "  It  is  evident 
that  long-continued  paralysis  of  both  motion  and  sen- 
sation, attended  with  rapid  wasting,  and  more  or  less  of 
neuralgia,  may  ensue  in  consequence  of  such  injury  to 
nerve  fibres,  as  probably  falls  far  short  of  rupture  or 
destruction  of  their  tissue,  and  that  these  things,  in  an 
extreme  degi'ee,  may  be  due  to  an  injury  which  neither 
in  the  manner  of  occurrence,  nor  in  any  other  attendant 
character,  would  seem  to  have  fallen  with  special  sever- 
ity on  the  nerve  trunks.  It  would  seem  as  if  the  7ierve 
trunks  might  be  rendered  long  incapable  of  their  f  unctions  by 
such  injury  as  ivheyi  occurring  to  the  brain  or  sjnnal  cord, 
we  call  concussion."  Again,  in  the  American  work  al- 
ready laid  imder  such  liberal  contribution,  the  authors 
say  :  "  When  a  nerve  is  injured,  the  muscles  may  bo 
paralysed,  sensation  destroyed,  or  nutrition  attacked  : 
these  triple  results  will  occasionally  occur  in  one  and 
the  same  case,  but  in  different  degrees,  as  motor,  sen- 
sory or  nutrient  fibres  happen  to  suffer  more  or  less." 
And  in  seeking  "for  the  mechanism  by  which  the 
nutrient  nerves  act,"  they  further  say: — "Whether 
they  are  sympathetic  fibres,  as  we  behove  them  to  be,  and 
whether  they  produce  effects  directly  on  the  tissues,  or 
only  tlirough  their  control  over  the  vessels,  are  points 
which  our  cases  do  not  aid  us  to'  clear  up,  and  for  these 
reasons  wo  decUne  to  discuss  them." 

Wlicther  the  additional  light  derived  from  the  com- 
parison of  the  alhed  class  of  idiopathic  cases  will  supply 
the  missing  links  in  the  pathology  of  the  traumatic 
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ones,  and  wliether  from  this  comparison  a  time  deduc- 
tion may  be  gained  for  the  solution  of  Sir  J.  Paget' s 
query,  in  what  degrees  and  manners  nutrition  may  be 
affected  by  disturbances  of  nerve  force,  are  questions 
towards  the  solution  of  which  the  remainder  of  this 
chaiJter  will  be  directed. 

It  is  unnecessary  to  repeat  here  what  has  already 
been  frequently  stated  concerning  the  constitution  and 
functions  of  the  vaso-motor  nerves,  to  which  system 
most  of  the  phenomena  referred  to  may  be  traced.  The 
sahent  fact  to  be  borne  in  mind  is,  that  nearly  all  cere- 
bro-spinal  nerves  contain  fibres  belonging  to  this  sys- 
tem, which  are  afferent  as  regards  their  centre.  Hence, 
when  a  spinal  nerve  is  contused  or  receives  any  kind 
of  shock,  its  sympathetic  fibres  participate  in  it  equally 
with  the  sensory  and  motor  cords.  That  while  to  the 
two  latter  belong  the  contractions  of  tendons,  muscular 
twitchings,  ("  live  blood"),  and  other  spasmodic  states, 
as  well  as  the  conditions  of  diminished  or  exalted  sensi- 
tiveness— the  immediate  effect  on  the  former  is  shown 
by  the  dilatation  or  contraction  of  the  blood-vessels 
supplied  to  the  region  with  which  these  afferent  fibres 
are,  through  their  respective  gangUa,  reflexly  related. 

Thus,  it  appears  that  afferent  sympathetic  fibres  cor- 
respond, speaking  generally,  to  the  sensitive  cords  of 
spinal  nerves,  as  they  receive  and  conduct  impulses  to 
their  respective  gangHa  or  centres.  The  efferent  sym- 
pathetic nerves  correspond  to  motor  cords  of  the  spinal 
system  as  they  end  in  muscle,  though  of  the  unstriped 
variety.  There  is  this  difference  between  the  two  sys- 
tems, that  while  stimulating  a  sensitive  spinal  nerve 
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causes  muscular  contraction,  stimulating  the  sensitive 
afferent  cords  of  the  sympathetic  system  produces  mus- 
cle relaxation,  and  in  the  case  of  such  as  go  to  the  coats 
of  arteries,  dilatation  of  then-  cahbre,  to  the  extent  of 
enabhng  them  to  receive  much  more  than  then*  or- 
dinary amount  of  blood. 

That  there  are  conditions  in  which  a  reflex  stimulus 
results  in  contraction  of  the  unstriped  muscle,  is  abun- 
dantly evident  from  many  examples  .■  it  results  in  dimi- 
nution, extending  even  to  obhteration  of  the  cahbre  of 
the  vessels  concerned,  Tvith  a  corresponding  starvation 
of  tissue,  atrophy  or  necrosis,  as  its  consequences.  The 
shining,  thinned,  and  glossy  skin,  curving  of  nails,  and 
wasting  of  muscles,  seen  amongst  the  later  occur- 
rences following  contused  nerves,  are  doubtless  examp)les 
of  ati'ophy  resulting  from  vessel  contraction,  while  the 
ulcers  of  the  skin,  a  marked  instance  of  which  is  afforded 
in  Mr.  Hooker's  case,  just  quoted,  shows  the  starving  of 
the  tissues  from  the  same  cause  proceeding  to  the  extent 
of  actual  necrosis. 

That  this  contraction  of  vessel  cahbre  is  due  to  re- 
flected nerve  irritation,  i.e.,  that  it  does  not  imply 
simple  mechanical  stasis  from  engorgment,  is  obvious 
from  the  fact  that  there  must  exist  continuity  of  afferent 
fibres  to  maintain  it — for  the  symptoms  cease  when 
these  are  divided.  The  irritation  being  thus  removed, 
the  blood-vessels  fill  again,  and  resume  their  nutritional 
functions.  This  at  least  would  seem  to  be  the  teaching 
of  Mr.  Hooker's  case,  in  which  the  ulcers  healed  after 
division  of  the  popliteal  nerve.  It  is  further  confirmed 
by  the  observations  of  tlie  American  authors,  to  the  effect 
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that  all  the  phenomena  resulting  from  nerve  lesion,  are 
most  markedly  developed  when  this  amounts  only  to 
bruising  of  its  fibres,  and  that  they  scarcely  appear 
when  division  is  complete, 

Eeferring  to  the  patient,  the  cu'culation  of  whose 
arms  became  affected  as  . the  result  of  shock  originating 
in  the  stomach,  (vide  page  117  et  seq.),  we  see  a  faint  and 
temporary  resemblance  to  the  mottled  and  chilblain- 
like appearance  of  the  hands,  which  is  so  persistent  a 
symptom  in  the  severer  cases  of  traumatic  shock.  What 
in  the  milder  case  means  loss  of  tone  and  temporary 
dilatation  of  the  vessels,  with  consequent  stagnation  of 
blood  in  the  part,  becomes  in  the  other  a  vessel  paraly- 
sis, the  duration  of  which  is  in  proportion  to  the  violence 
of  the  original  lesion.  The  diagram,  p.  115,  indicates  the 
channels  whereby  through  nerve  medium  these  results 
are  accomphshed  in  the  latter  as  well  as  in  the  former 
instance.  Thus,  branches  of  communication  are  seen 
proceeding  from  the  inferior  cervical  gangUon  to  the 
cords  of  the  brachial  plexus.  These  are  the  afferent 
channels  conveying  the  shock  (in  the  traumatic  case) 
to  the  gangUon.  The  axillary  plexus,  fui-nished  by  the 
ganghon  to  the  brachial  vessels,  suppUes  the  efferent 
channels  conveying  the  reflected  impression  to  the  dis- 
tal hmits  of  the  cumulation  of  the  limb. 

A  corresponding  line  of  argument  will  explain  the 
congestive  mottling  of  the  forearms  and  hands  associ- 
ated with  labyi'inthine  vertigo,  the  result  of  pressure 
exercised  from  within  the  middle  ear,  and  which  is 
discussed  at  pago  121  ct  scq. 

As  regards  the  crops  of  vesicles — the  herpetic  and 
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eczematous  rashes  which  appear  in  these  distal  regions 
— they  are  phenomena  that  attend  the  accession  of 
blood  to  an  artery  whose  final  distribution  is  m  the 
special  structures  of  the  sldn.  Thus,  e.g.,  the  capil- 
laries distributed  to  the  papihEe  of  a  given  area  when  so 
distended,  permit  of  serous  effusion  through  their  walls, 
and  a  consequent  watery  elevation  of  the  cuticle  cover- 
ing them,  which,  as  its  bulk  mcreases,  becomes  a  vesicle. 
It  is  probable  that  variations  m  the  character  of  the 
rash — whether  herpes  or  eczema  predominate — has  re- 
ference mamly  to  the  mechanical  arrangement  of  the 
set  of  vessels  involved  in  the  process.  While  if  the 
distension  affect  more  deeply- seated  portions  of  the 
cii-culation,  oedema  of  the  subcutaneous  tissues  will 
result  from  the  effusion.  Obviously,  all  these  con- 
ditions may  exist  at  the  same  time,  or  be  variously 
combined. 

Mutatis  mutandis,  the  same  explanation  holds  good 
with  regard  to  idiopathic  herpes,  shingles,  &c.  The 
usual  sites  of  the  eruption  are  those  which  are  hable 
to  be  exposed  to  violent  impressions,  especially  from 
cold,  such  as  the  face,  the  trunk  where  there  is  usually 
a  division  in  the  wearing  apparel,  and  again  in  herpes 
prfeputii  arismg  under  the  ckcumstances  stated  above. 
I  can  recall  several  cases  where  the  causes  was  dis- 
tinctly recognisable.  Such  as,  an  attack  of  shingles 
occurring  4  days  after  the  subject  had  endured  for 
several  hours  the  pressure  of  a  new  and  tightly  fitting 
pair  of  stays :  another  in  which  the  eruption  came  on 
after  stripping  to  the  waist  and  washuig  m  a  cold  room : 
a  thii'd  in  a  child,  where  a  dense  streak  of  herpes  fol- 
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lowed  a  journey  in  an  open  vehicle,  during  -which,  by 
the  accidental  displacement  of  its  short  sMrts,  the 
child's  waist  was  subjected  to  exposure  to  a  cold  wind. 
Of  a  sinular  character  are  five  cases  reported  by  Dr. 
W.  H.  Day  *  who  appends  this  significant  comment : 
"  aU  the  cases  happened  at  a  cold  time  of  the  year," 
one  of  these,  No.  iv.  in  its  accompaniments  of  skin 
infiltration  and  discoloration,  presented  appearances 
closely  allying  it  with  those  of  a  traumatic  origiu  just 
considered. 

As  regards  causation,  I  have  traced  the  cycle  of  events 
too  frequently  to  render  it  needful  to  dwell  on  them 
here.  The  afferent  vaso-motor  fibres  accompanying  the 
spinal  nerves  to  the  skin,  receive  the  shock  and  con- 
duct it  to  a  sympathetic  ganglion,  usually  in  zona  an 
intra-thoracic  one,  whence  it  passes  by  the  efferent 
nerves  distributed  to  an  artery — in  this  case  one  of  the 
intercostals,  as  a  wave  of  vessel  dilatation.  This  if  suf- 
ficiently severe  means  herpes,  as  far  as  its  cutaneous 
distribution  is  concerned,  and  neuralgia  as  regards  those 
of  its  branches  which  supply  the  intercostal  nerves — 
vasi  nervorum. 

Those  who  have  followed  my  argument  thus  far,  will, 
I  think,  perceive  that  the  congested  extremities  and 
weary  aching  arms  in  the  case  where  the  impression 
originated  in  stomach  lesion,  is  only  a  less  degree  of 
the  same  phenomena,  which  in  zona  has  passed  into 
the  next  stage — that  of  effusion,  implying  herpes  on 
the  skin,  and  neuralgia  from  sti-etching  and  pressm-e. 


*  Jour,  of  Cut.  Med.,  Oct.  1867. 
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exerted  by  the  fluid  extravasated  within  the  sheath  of  a 
nerve  containing  sentient  fibres. 

Many  cii-cumstances  will  add  to  the  severity  and 
enduring  character  of  the  pain  thus  associated  with 
herpes.  In  the  first  place  the  patient  is  usually  debili- 
tated or  broken  down  m  health,  a  state  of  things  im- 
plying that  mobility  of  the  vaso-motor  centres,  without 
which  the  cycle  of  events  under  review  would  not  hap- 
pen—though the  influence  of  heredity  briefly  alluded  to 
on  a  former  page,  may  be  sufficient  to  account  for  this. 
Then,  he  may  be  the  subject  of  some  constitutional 
cachexia,  the  specific  elements  of  which,  as  in  gout, 
rheumatism,  &c.,  accompany  the  effusion  into  the  nerve 
sheath,  and  add  their  quotum  of  irritation  to  that  which 
would  otherwise  be  due  to  mechanical  causes  only. 
Or,  the  more  sohd  elements  of  the  blood,  haemorrhage 
in  fact,  which  sometimes  takes  -place  in  the  vesicles, 
may  similarly  happen  within  the  nerve  sheath,  in  which 
case  it  is  obvious  that  paua  resulting  firom  its  presence 
would  be  both  obstinate  and  severe. 

This  theory  of  suspended  inhibition  and  consequent 
vessel-distension  in  given  regions,  whose  hmits  are 
mapped  out  by  the  efferent  or  vessel-nerves  of  a  par- 
ticular sympathetic  ganglion,  seems  to  me  quite  com- 
petent to  explain  the  phenomena  of  ^jmociic  neuralgia, 
happening  altogether  apart  fi'om  malarial  influences, 
but  usually  seen  in  cachectic  subjects.  In  such  cases 
the  dilating  wave  occurs  as  a  condition  of  used-up 
nerve-force,  the  vessel  equilibrium  maintained  up  to 
the  time  of  commencement  of  pain  having  exliausted 
the  supply  of  nerve-energy  necessary  to  support  it. 
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Vessel-relaxation  follows  where  the  mohility  of  a  gan- 
ghonic  centre  is  greatest,  with  the  consequent  disten- 
sion and  stretching  of  sentient  tissues  indicated.  All 
of  which  conditions  cease  when  sufficient  force  has 
again  collected  to  enable  the  inhibitory  centre  to  re- 
assert its  control  over  the  vessels  in  the  disturbed  area. 
With  this  re-estabhshment  of  the  normal  cahbre  of  the 
arterioles,  the  pain  intermits.* 

Here  it  is  necessary  to  insist  on  the  essential  part 
played  by  the  ganglia  in  this  role  of  events,  they  being 
the  co-ordinating  media  determining,  by  the  relation- 
ships of  then-  afferent  and  efferent  febrillffi,  the  exact 
region  which  shaU  exhibit  the  reflected  tissue  metamor- 
phoses.    But  they  have  another  and  wider  action,  due 

ewise  to  the  anatomical  communication  of  nerves 
which  join  them  from  distant  regions,  and  which  thus 
bring  internal  organs,  especially  the  intestinal  mucous 
tract,  within  the  sphere  of  theii-  influence.  In  this  way 
there  is  estabhshed  very  intimate  relationships  between, 
e.g.,  the  skin,  and  visceral  mucous  membranes,  so  that 
morbid  processes  going  on  in  the  latter,  have  their 
counterpart  in  regions  of  the  skin  often  very  remotely 
situated  from  them ;  or,  the  proceeding  may  be  re- 
versed. It  is  this  function  which  I  have  spoken  of 
as  the  "  correlating"  function  of  the  gangha.  The 
valuable  observations  recently  made  on  "  Surface  Ther- 

*  The  ijractical  result  of  this  aspect  of  the  association  of  herpes 
and  neuralgia,  was  the  suggestion  by  the  Author  of  the  use  of  ergot 
for  the  relief  of  the  pain  accompauying  shingles,  in  a  paper  road  at 
the  meeting  of  the  British  Medical  Association  at  Oxford,  August, 
1808,  and  published  in  the  Brit.  Med.  Jour.,  Oct.  3,  1868. 
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mometry,"  more  especially  those  by  Dr.  W.  Squire,*  in 
whicli  the  temperature  of  a  chcumscribed  tract  of  skin 
was  raised,  co-iucidentally  with  a  hmited  visceral  in- 
flammation, Avill  be  found  to  depend  upon  this  correlat- 
ing function.  In  the  chapter  on  Vertigo  certain  other 
examples  of  the  kind,  dominated  by  the  inferior  cervical 
ganghon,  were  introduced.  In  these  it  was  seen  that 
the  vessel-cahbre  of  such  a  remotely  seated  organ  as 
the  labyi-uith,  was  influenced  by  special  lesions  of  the 
stomach  on  the  one  hand,  and  of  the  arms  on  the  other, 
thi-ough  the  medium  of  the  nerves  which  come  as  it  were 
to  a  focus  in  this  sub-centre. 

The  wide  import  of  this  correlating  function  extends 
beyond  the  sphere  of  the  present  subject ;  it  must  be 
dismissed,  therefore,  with  the  brief  references  akeady 
made  to  it. 

Briefly  summarised,  these  reflexly  excited  processes 
consist  first  in  suspension  of  tone  in  the  vessels,  followed 
by  such  an  accession  of  blood  as  distends  them  enor- 
mously beyond  then-  wont,  and  causes  pain  where  the 
situation  favours  its  occurrence.  This  engorgement, 
if  sufiiciently  persistent,  is  succeeded  by  efflision,  the 
dilated  state  of  the  vessel- waUs  being  exactly  that  which 
would  allow  first  of  serous  exudation,  and  afterwards  of 
the  migration  of  cell- elements.  If  the  effusion  be  upon 
a  free  surface  therefore,  its  serous,  purulent  or  muco- 
purulent character,  becomes  a  question  of  duration  and 
locality.  If  the  situation  be  more  confined,  proliferation 
wiU  be  apt  to  ensue  with  hyperplastic  results,  the  more 


*  Vide  Practiiioner,  Nov.,  1878. 
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fluid  portions  becoming  absorbed.  If  there  be  present 
in  the  blood  matter  foreign  to  it,  as  when  some  morbid 
diathesis  exists,  e.g.,  the  rheumatic,  gouty,  or  syphihtic, 
these  will  be  Likely  to  escape  also,  and  add  a  specific 
character  to  the  proceeding. 

In  view  of  these  considerations,  we  may  concede  a 
certain  amount  of  justification  to  those  French  writers 
who  see  an  herpetic  eruption  in  every  phase  of  conges- 
tion, especially  when  occurring  in  mucous  membranes. 

Further,  it  would  seem  that  this  subject  has  a  direct 
bearing  on  the  vexed  question  of  the  existence  of  "trophic 
nerves,"  the  variations  of  nutrition, — mal- nutrition,  a-nu- 
trition,  or  its  excess,' — coming  alike  under  the  operation 
of  the  mechanism  now  briefly  sketched.  "While  the 
metastatic  changes  of  location  to  which  the  theory  of 
correlated  nerve  tracts  affords  the  clue,  include  still 
other  trophic  processes  for  the  explanation  of  which 
this  mechanism  suffices.  To  search  therefore  for  other 
and  as  yet  unrecognisable  means  of  accomplishing  in 
the  economy,  that  for  which  a  method  is  ready  to  hand, 
would  seem  a  work  of  supererogation.  The  more  so  as 
the  amplification  of  the  indications  to  which  attention 
has  been  directed  in  the  preceding  studies,  appears 
capable  of  supplymg  the  missmg  hnks,  whereby  to 
explain  many  obsciure  occurrences  ahke  in  health  and 
disease. 
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ON  DEAFNESS,  GIDDINESS,  AND  NOISES  IN 
THE  HEAD. 


REVIEWS  OP  THE  FIRST  EDITION. 

"One  of  the  most  original  and  thoughtful  worlrB  which  has  ap- 
peared for  a  long  time,  is  a  little  book  by  Dr.  Woakes  of  London, 
entitled  'Deafness,  Giddiness,  and  Noises  in  the  Head.'  In  it  he 
calls  attention  to  the  influence  of  the  vaso-motor  nervous  system 
upon  the  circulation  of  the  labvrinth  and  middle  ear,  but  more  espe- 
cially, and  in  a  new  way,  he  shows  the  connections  and  relations  of 
the  sympathetic  nerve  with  other  nerves,  and  with  various  regions 
of  the  body,  by  which  regions  widely  separated  are  brought  into 
mutual  nutritive  correlation  with  each  other.  The  vaso-motor  depen- 
dence of  one  region  upon  an  entirely  different  region,  or  rather  reflex 
relationship  of  the  two  regions,  he  explains  by  the  connection  of  the 
afferent  and  efferent  fibres  of  the  sympathetic. 

"The  most  interesting  and  insti'uctive  application  of  these  studies 
on  the  vaso-motor  relations  of  the  blood-vessels  is  in  regard  to  Giddi- 
ness. Experimental  physiology  and  pathology  have  of  late  years 
pointed  more  and  more  strongly  to  the  labyrinth,  particularly  the 
semicircular  canals,  as  the  organ  which  presides  over  the  equilibrium 
of  the  body,  or  at  least  as  the  organ  which  is  affected  when  the 
disturbance  of  equilibrium  known  as  giddiness  occurs.  At  the  same 
time  it  was  an  undoubted  fact  that  giddiness  was  noticed  in  many 
diseases  of  organs  so  remote  from  the  labyrinth  that  the  connection 
with  that  part  could  not  be  made  out.  It  has  remained  for  Woakes 
to  show  how  this  is  possible." — Dr.  J.  Orne  Green  in  Boston  Medical 
and  Surgical  Journal,  Dec.  25th,  1879. 

"This  book  is  a  highly  original  and  ingenious  work,  offering  a 
great  deal  that  is  interesting,  as  well  for  the  specialist  as  for  every 

practitioner  and  physiologist  We  are  the  more  indebted  to 

the  author  for  its  publication  inasmuch  as  it  opens  many  perfectly 
new  points  of  view.  Many  of  his  speculations  based  upon  anatornical 
physiology  are  so  clear  we  may  accept  them  without  discussion ; 
others  may  appear  less  evident,  but  the  reader  will  never  be  in  a 
position  to  confute  the  author's  conclusions  as  impossible ;  he  may 

always  be  right  The  explanations  are  illustrated  by  diagrams 

in  a  pleasing  manner.  The  reviewer  earnestly  recommends  this  book 
for  study.  Everyone  will  read  it  with  satisfaction." — Dr.  Biirkner, 
Qottengcn  Gelehrt,  Auzeig,  1880,  Stiick  3. 

"  Is  a  valuable  addition  to  aural  literature  to  all  who  are 

interested  in  aural  diseases,  Dr.  Woakcs's  work  will,  from  its  really 
scientific  efforts  to  explain  little  understood  phenomena,  amply  repay 
perusal ;  while,  at  the  same  time,  it  is  far  from  being  devoid  of  in- 
struction to  the  general  practitioner  of  medicine,  because  it  an 
interest  beyond  the  particular  organ  of  which  it  treats."— (?,vl/oui 
Med.  Jov/r.,  Jan.  1880. 


Reviews  (continued). 


"This  work  demands  the  full  attention  of  all  anral  snrgeons.  It  is 
thoroughly  original,  and  introduces  in  a  truly  scientific  spirit,  a  great 
many  new  observations  and  new  idpas.  The  author  belongs  to  the  neuro- 
pathological  school,  and  does  so  starting  from  observations  similar  to 
those  made  by  the  reviewer  some  years  ago  to  explain  many  morbid 
processes  occurring  in  the  region  of  the  ear  organ.  However,  what 
the  reviewer  then  said,  partly  as  hypothesis,  and  without  following 
the  explanation  of  the  symptoms  in  their  neuro-pathological  processes 
in  a  distinct  direction— this  is  carried  out  by  Dr.  Woakes  in  a  precise 
manner,  and  from  a  thoroughly  original  point  of  view,  never  pre- 
viously attempted,  and  in  such  a  way  that  we  follow  with  pleasure, 
and  partly  with  conviction,  his  chain  of  ideas."— Dr.  Weber-Liel,  in 
Monatschrift  fur  Ohrenheilkunde,  June,  1879. 

"This  book,  although  small,  is  evidently  the  result  of  much  careful 

thought  and  observation  We  cordially  recommend  the  work 

as  original  and  suggestive,  and  as  being  likely  to  prove  very  useful 
in  explaining  both  the  causation  of  symptoms  otherwise  puzzling, 
and  their  appropriate  treatment." — Practitioner,  July,  1879. 

_ "  No  class  of  afifections  are  more  wearisome  to  the  patient  or  more 
disheartening  to  the  physician  than  vertigo  and  tinnitus,  and  we 
have  no  hesitation  in  saying  that  these  affections  are  better  described, 
explained,  and  prescribed  for  in  these  pages,  than  in  any  other  book 
which  we  have  seen.    Dr.  Woakes  writes  not  as  a  mere  aurist,  but  as 

an  intelligent  physiologist,  pathologist,  and  physician  We 

think  that  Dr.  Woakes  deserves  our  thanks,  not  only  for  putting 
forth  our  realised  knowledge  in  a  convenient  and  clear  method,  but 
also  for  distinctly  advancing  our  knowledge,  and  our  means  of  relief." 
— Westminster  Review,  April,  1879. 

"  It  is  eminently  suggestive  in  character,  and  is  of  interest  not  only 
to  the  otologist,  but  to  the  practitioner  of  general  medicine  or  sur- 
gery."—I/ond.  Mei.  Record,  Oct.  1879. 

"This  work  contains  a  large  number  of  practical  hints  as  to  the 
physiological  origin  of  the  symptoms  alluded  to  in  the  title.  It  is 
therefore  a  valuable  guide  in  making  a  diagnosis  in  some  of  the  most 

annoying  cases  the  aurist  meets,  or  the  patient  endures  As  a 

guide  in  the  diagnosis  of  some  forms  of  aural  disease,  we  regard  the 
work  as  indispensable." — Ameritan  Journal  of  Med,  Sciences,  July, 
1879. 
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